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The Improved Electric Boat of Monsieur 
Trouve. 

At a recent meeting of the International 
Society of Electricians, in Paris, M. Trouvé 
read a paper describing the latest develop- 
ment of his electric pleasure yacht. At the 
Paris Electrical Exhibition, in 1881, M. 
Trouvé showed a small pleasure boat pro- 
pelled by electricity. Viewed in the light of 
he present day, when an electric launch has 
successfully crossed and re.crossed the Chan- 
nel, the tiny craft exhibited six years ago 
was hardly more than a scientific plaything; 
but from small beginnings the inventor has 
gradually developed a really serviceable 
boat, in which electricity is not only used as 
the propelling power, but also to work a 
siren, a precaution which, on account of the 
increased speed, has become necessary. We 
indebted to our esteemed Loudon con- 
temporary, Jndustries, for the following 
particulars: The current is furnished by 
four of Trouvé’s well-known batteries, each 
containing six cells, the E.M.F. of each being 
1.9 volts, with a resistance of .07 to .08 ohm. 
This battery is practically the same as that 
employed by him now for some years; but 
onsiderable improvements have been made 
in the motor. As will be seen from Fig. 1, 
the field magnets are curved, so as to reduce 
their weight, and the armature is a Gramme 
ring, built up of soft iron disks of extreme 
thinness, about 120 to the inch. 
polar space between armature and the pole 
pieces is very small, so as to produce an 
intense field, and the total weight of the half 
horse-power motor is stated to be only 18 


are 


lbs. 
this motor and one of double the power: 
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Considering the small weight of this motor, 
the speed can by no means be called exces- 
sive, whilst the efficiency is fairly good. 
The motor is mounted on the rudder head, 
and transmits motion by a gut to a screw of 
peculiar construction. M. Trouvé has found, 
experimentally, that it is more economical to 
run a small screw at high speed, than a 
larger screw at lower speeds. The screw is 
made in the following manner: Helicoidal 
channels are cut in the nave on an ordinary 
screw cutting lathe, and thin metal bars are 
placed into the channels pointing radially out- 
wards, the outer and inner ends being secured 


The inter- | 


The table gives results obtained with | 


, a , 

by soldering, and the surface made up with | stitute a good example of a practical and 
thin sheets. M. Trouvé claims tbat, with| portable plant, which is to be set upina 
this screw and his electromotor, he has ob- | aoeen be aa j ned —vompactes Fg -~= con- 
: : : | sists of a Pheeuix dynamo coupled direct to 
ent speed of nine miles per hour. The {a Gwynne Invincible engine. The dynamo 
irection of movement is controlled by @ | and engine, with the boiler, are mounied on 
switch with six terminals (shown in Fig. 1)|a s‘rong cast iron bed-plate. Besides the 
by means of which the current through the | feed pump driven by the engine, an injector 
armature can be reversed, without reversing | 'S fitted on the boiler, so that in case of acci- 
; | dent to one or other of feed-water appliances 

the current through the field magnets. Since | no stoppage is incurred, The engine cylin- 
this craft is used for pleasure purposes, and | der is 4$ in. diameter, with 44 in. stroke, the 
in the natural course of things must often be —* — being 3 ee per 
‘ ‘ : . _| micute. is speed the dynamo gener- 
in crowded waters, a siren, to signal its ap | ates a current of 50 amperes, at an clectro- 
proach, is almost indispensable, especially | motive force of 65 volts. The lamps used 
since the electric propulsion is practically | are 60-volt 20 candle-power incandescent. 
noiseless. This siren is shown in Fig. 2, | The steam pressure is 80 Ibs. per square inch. 
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| Fic. 2.—Srren or Fog Horn vusep on Trovuve’s Exectric Boat. 

| and it consists of a small magneto motor D,; ‘The female figure is of bronze, and was 
jand the usual pair of disks, with obtidve Pedestal of black marlle, aad holds soft a 
| ton, the current is sent through the motor, ees ee SS eee 


closed in tulip-shaped shades. ‘Ihe figure 
land sets the siren in motion. The trumpet | stands in the court of the palace, while a 
of the latter is mounted on a stand, so that it | Pilsen lamp of yan ey . sane. 
can be swiveled in all directions, the cables The Bd by Kowedl te aati: a ved 
being protected by an india-rubber tube. 
The inventor claims that the sound produced 


bracket can be screwed off to allow of 
another with 20 lamps being substituted. 

by this siren is extremely intense, and can- 

not be mistaken for any of the existing 


The Pilsen lamp, which is provided with an 

opalescent globe and gilded corunet (Fig. 3), 
: takes a current of 30 amperes at an E MF. 
signals. of 50 volts, a resistance of half an ohm being 
placed in the circuit of the lamp to enable it 
to feed properly. The generating plant is 
capable of supplying current for the arc 
lamp and the cluster of twenty lamps at the 
same time, or of supplying the current for 
the cluster of fifty Jamps alone. 


————__- ae —__—_- 

A Portable Electric Lighting Plant. 
We illustrate on inside pages three sets of 
electrical appliances designed by Messrs. 
Peterson & Cooper, of London, which con- 








THE ELECTRIC LIGHT. 


Proceedings of the National Asso- 
ciation in Philadelphia. 





UNUSUALLY LARGE ATTENDANCE AND 
INTERESTING PAPERS DISCUSSED, 


Brilliant Display of Electric Light. 


OFFICERS ELECTED FOR ENSUING 
YEAR, AND BOSTON SELECTED 
FOR NEXT MEETING. 


TUESDAY’s PREAMBLE FKOM PHILADELPHIA. 


The hour has arrived, and the Convention 
is here. Philadelphia, in the vicinity of 
| Broad street, is the center of an electrical 
| commotion that astonishes the staid inhabit- 
fants. When the conversation turns, as it 
|often does, with snappy vigor in the direc- 
| ion that calls for words peculiar to electrical 
nomenclature, the average listener stands ap- 
palled. Philadelphia has in herself proven 
ia magnet, and the attendance is large. In 
| fact, this is the greatest attack of Convention 
that the city has had in many days, and it is 
lively always. There is nothing phlegmatic 
in a gathering of men who are engaged in 
the utilization of a force which is proverb- 
ially as well as actually ‘‘ quick as light- 
ining.” The unities would not be in keeping 
were it otherwise. 

An association of men, banded together as 
‘this one is banded, not for mercenary pur- 
poses, not that this or that or the other 
| method or system of apparatus may be sold, 
| has a higher and nobler object in view, and 
;an incentive beyond that of immediate gaia 
'through trade. The exchange of ideas, the 
| discussion of facts, the explanation of elec- 
trical phenomena—tbese are the ends sought, 
the means employed by the gentlemen scient- 
ists of the Electric Light Association which 
to-day honors the city of Franklin by us- 
sembling at the shrine of America’s first 
famous electrician to conduct its delibera- 
tions. 
; The Executive Committee met at 3.30 
, o'clock Monday afternoon, and d: cided to 
| lease the assembly room of the Union 
| League, just opposite the hotel, for the 
' meetings of the Association. The following 
| programme was decided upon, subject to 
| change : 
| . 1st.—‘* Legal Report.” 
|of Baltimore. 
2d.—‘‘ Popular Prejudice Against Electric 
| Light Wires.” E. R. Weeks, Kansas City, 
Mo. - 
| 8d.—‘‘ For High Insulation.” C. OC. Has- 
kins, of Chicago, consulting electrician 
ELECTRICAL RevIEw. 
| 4th, —*Electrie Motors.” By F. J. 
‘Sprague, of New York; Wm. Baxter, Jr., 








| 
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Baltimore ; Prof. N. H. Edgerton, Philadel- 
phia, 

5th.—‘* Transmission of Power by Belt- 
ing.” H, J. Shay, Chicago (Munson & Co., 
belting manufacturers). 

6tb.—‘‘ Incandescent Lighting from {Arc 
Circuits.” Joseph Weltzer, New York. 

7th.—‘' Underground Wires.” George 
Wiley, of New York. (Standard Under- 
ground Cable Ce). 

8ih.—‘‘ Distribution of Elk ctrical Energy 
by Means of Secondary Generators.” Dr. 
Otto Moses, of New York. 

9th.—*“ Electrical Education.” Dr. Dun- 
can, of Johns Hopkins University, Balti- 
more. 


TvUESDAY’s SESSION. 


The handsome hall of the Union League 
Club was well filled by the hour of noon, 
when President J. F. Morrison called the 
Convention to order. 


The opening address of President Morrison 
was as follows : 

Gentlemen of the Conventon—Under the 
resolutions passcd at the Detroit meeting, the 
National Electric Light Associa'ion is called 
in convention in this goodly city of Phila- 
delphia. 

The bistory of the Association shows a 
yearly increase in numbers, in influence and 
in financial standing. An exhibit of its 
progress ought to be asource of gratification, 
not only to those who have devoted their 
time, their money and their intelligerce to 
this Association in Chicago in 1885, but to 
those who have from time to time come into 
its ranks to swell its numbers, ex'end its 
influence, and strengthen its financial con- 
dition. 

In February, 1885, at the Chicago meeting, 
53 companies were represented; at the New 
York meeting 74companies were represented ; 
at the Baltimore mecting 102 compani:s were 
represented; at Detroit, 124; and to day our 
muster rolls bear the names of 159 representa- 
tive companies gathered f1om all parts of the 
Union. 

At the New York meeting the treasurer 
reported having received for membership 
fees $620, and expended $415.67. At the 
Baltimore meelivg the collections amounted 
to $898.38; the expenditures, $537.49, leav- 
ing a balance in hand of $860.89. 

At the Detroit meeting Mr. De Camp pre- 
sented the report of Mr. Cooper, treasurer of 
the Association, which was to tbe effect that 
there were $660 in the treasury, with debts 
amounting, in round numbers, to $1,200; 
uncollected debts upon the books, $650. To- 
day the report of the secretary shows all the 
bills against the Association paid, and a bal- 
ance on hand of $250.50. 

Little cr no improvement has been made in 
either are or incandescence hghting during 
the past six months. Theattention of inves- 
tigators bas been largely turned in the direc- 
tion of storage batteries, but on this side of 
the water litle or no progress seems to have 
been made in that direction The foreign 
reperts show that storage batteries have bern 
sufticiently perfected to be used both for 
lighting and power; but in this country, 
with the exceprion of an installation of 300 
lights in l’altimore, I know of no attempt at 
any extended lighting from storage batteries 
up to the present time. Investigation is still 
being pursued however. in this direction, 
and | hope and believe that the next twelve 
months will, at least to some extent, solve 
the problem of electric lighting from storage 
batieries. 

Very few accidents have occurred arising 
from electric lighting plants, when we con- 
sider the extent to which the se:vice has 
grown ‘Ibe management of the various 
companies throughout the country have 
during the last few years paid strict attention 
to the org»nization of their construction 
corps, so that the record for the past year 
closes up fairly good. 

In this city it is to be regretted that, owing 
to defective workmanship in the running of 
wires in Temple Theater, the destruction of 
the building was attributed by a competent 
jury to that cause. ‘This case should be 
written down as a danger signal by which 
future operations should be guarded from 
blunders or carelessness which might pro- 
duce a like disaster. Taking the record of 
the yexr, however, we find that fewer acci- 
dents have occurred in the electric lighting 
business than that of almos’ any other indus- 
try employing a like numberof men. (At 
this point Mr. Morrison read from the Exrc- 
TRICAL ReEvIEW, of Feb 12th an extract 
from the very able paper of Mr. Henry Hine, 
on “ Electricity and Insurance,” read before 
the Electiic Club of New York, Feb 3d ) 

Mr Morrison then announced the pro- 
yramme as above published, and said: 

It is hoped that the Conveution will so ar- 
range its bours of mecting as to enable every 
member to be in his place, and contribute 
his proper share for its information. With 





so int lligent a body of men it is hardly nec- | 
essary for me to say that each subject will be | 
considered calmly and dispassionatcly, with- | 
out bias, and with the best judgment of the 
members of this Association. 

The report of the proceedings of this 
Association are beirg sought for, not only by 
all those engaged in the electric lighting 
business in this country, but many requests | 
from thore in England, France and Ger- | 
many ccme to us for copies of our proceed- | 
ings. 

With the broad field of the whole world ' 
before us, with an audience not confined to 
those gathered within the walls of this room, 
but extending over this entire continent, as 
well as the countries just named, every word 
should be well weighed, every expression 
closely guarded, and every meaning clearly 





WIRE GAUGES. 
By ALLAN V. GARRATT. 

Mr. President and Gentlemen—S8ix months 
ago, in Detroit, when, on the motion of Mr. 
De Camp, a committee was appointed to still 
farther investigate and report upon the suk- 
ject of wire gauge, the first thing in regard 
to the new committee which struck me was 
that of all the members present at that Con- 
vention I was probably the least fitted to act 
as chairman and represent the National Elec- 
tric Light Association before the community 
in regard.to its endeavor to simplify the dire 
confusion in which the wire gauge question 
now is. 

That conviction has been growing upon 
me ever since then, and in rendering my re- 


. 


PorRTABLE ELEcTRIC LigutT PLANT. 


expressed hefore being sent forth as the | 
utterance of this Associa'ion. 

One of the subjects which has engrossed 
the attention of the National Electric Asso- 
ciation ever since its organization, has been 
that of underground wires; and in this con- 
nection Prof. Plympton, of the Brooklyn 
Subway Commission, has presented a most 
exhaustive report of his observations and 
investigations in Euro:e. To none would a 
perfect system of underground wires be 
more welcome than to the electric light 
companies, and all the eyes are turned to- 
ward those cities which are making experi- 
ment and investigation in that direction. 
The ground tuken by the electric lighting men 
throughout the country is that, owing to the 
vast expense attending the placing of wiring 
underground, they should not be compelled 
to adopt any ill digested plan; and that hasty 
legislation, until such ill digested plan had | 
passed beyond the bound of experiment and | 
into the broader field of practical use, would | 
be a great hardsbip, if not seriously cripple 
the industry which is yet—one may say— 
almost in 11s infancy, although 150,000 are 
lights are now burning throughout the | 
streets of this Union. 


Col. A. L. Snowden, of Philadelphia, was 
then introduced by Mr. Thomas Dolan, Presi- 
dent of the Philadelphia Brush Company, | 
who made an eloquent addra@gs of welcome, 
in which he reviewed the progress of dis- | 
covery in the domain of electrical science, 
and predicted that America would soon add 
to her other triumphs of invention a perfect 
storage battery “by which this system of 
lighting will be carried into general domestic 
use as the best and most economical of all 
iluminants of the first quality.” 

The secretary's report was presented and 
accepted. 

Mr. Allen V. Garratt read the report of the | 
committee on wire gauge, as follows : 


port I labor under a certain embarrassment; 
realizing the large interests involved, and 
that, perhaps, if we cannot untie this Gor- 
dian knot we may have to cut it. I shall, so 
far as is possible, lay aside personal opinion 
or prejudice, and voice the opinion of this 
committee as a whole. 

It will be remembered that at the last Con- 
vention I sugg: sted that, perhaps, as electric 
light men use wire chiefly to conduct currents 
of electricity, a gauge might be devised, the 
numbers of which should bear a self-evi- 
dent relation to the resistance of wires of 
those sizes drawn from copper of commer- 
cial purity. For example: No. 4 should in- 
dicate, without any calculation, the resist- 
ance of a copper wire of that particular 
size; No. 10 the resistance of that wire, and 
so on. Although the idea was my own, so 
far as I know, ard I was therefore naturally 
interested in it, I am frank to confess that 
after a very careful consideration and much 


| calculating, we have been obliged to abandon 


the idea as utterly impracticable. And right 


|here let me say that if the report I shall 


make proves to be of any value to this Asso- 
ciation, much of it will be due to the zeal of 
my associates, Mr. Slatterly and Mr. Stanley. 

Having made up our minds that we were 
on the wrong track, we retraced our steps 
and carefully considered the other gauges 
now in use in this country, to see if bya 
united effort on the part of the large users of 
wire some present existing gauge could not 
be brought into universal use; realizing that 
even a bad gauge in general use is better than 
half a dozen good ones in partial use. With- 
out going farther into the matter, I will 


| simply say that, in the opinion of this com- 


mittee, there does not seem to be much hope 
in this direction. 

I have carried on a voluminous correspond. 
ence with the large makers and users of 
wire, a part of which was a circular letter [ 
sent out. 

This circular, stated in substance, Mr. Gar. 
ratt said, was to the effect that a new gauge, 
based on the decimal division of some stand- 
ard unit of measure, and that it was thought 
best to adopt the ten-thousandth of a meter 
as the standard of measure, and to adopt a 
gauge the numbers of which shall represent 
the even ten-thousandths of a meter. 

I am pleased to say that a very great many 
houses heartily endorsed our plan. There 
were, however, some objections raised, and 
I will here state the reply of this committee 
to them before I say much ‘about the 
gauge we are about to recommend. The ob- 
jections are as follows: 

1st. This Association has already adopted 
a gauge. 

2d. The Brown & Sharpe gauge is good 
enough. 

3d. The 1,0C0th of an inch gauge is good 
enough. 

4th. An asymptotic gauge would be the 
best one to adopt. 

5th. The gauge must be universal; that is, 
adapted to all uses of wire. 

6th. The difference in diameter between 
consecutive numbers of the metric gauge is 
too great for electric light purposes. 

7th. Why uot adopt the Edison gauge, 
which has recently been published? 

I think it will not be presuming to say that 
these questions had suggested themselves to 
us and been discussed long before they were 
raised a8 objec'ions by others, It is evident 
that some of them need no answer at all ; in 
regard to other of these objections I must 
say a few words to define our position on this 
question. 

[The snswers are given in the same nu- 
merical order as the objections ] 

1st. Mr. W. D. Sargent, General Manager 
N. Y. & N. J. Telephore Co., says : ‘* After 
careful consideration we decided to follow 
the footsteps of our English brethren and 
recommended that the Association (National 
Telephone) adopt the ‘ standard gauge.’ 

‘*This was done after a full discussion at 
our annual meeting at Providence in 1885. 

“T am under the impression that the 
National Electric Light Association adopted 
the ‘standard gauge’ also, and regret to learn 
from your letter that they think of retracing 
their steps. ; 

‘It is my opinion that the action contem- 
plated in your le'ter will only defer the uni- 
versal use of but one gauge and add another 
to the list of gauges already too numervus to 
be worth mentioning.” 

Without entering into discussion as to 
whether we are pusbing onward or retracing 
our steps, as the gentleman would imply, I 
will simply read from a letter from a manu- 
facturer not far from here : 

[Extract from a letter from Alfred T. 
Moore, manufacturer, &c., Philadelphia. ] 

‘Some time ago the telephone people 
adopted a standard gauge, but, so far as our 
experience has gone, we have but one cus- 
tomer using this gauge, and that is the com- 
pany that brought it out.” 

I am also assured by other manufacturers 
that they have not—since this gauge was 
adopted two years ago—sold a mile of wire 
by the English standard gauge, unless it be 
to this particular customer. The proof of 
the pudding is in the eating. Therefore, 
your committee does not recommend the con- 
tinued recognition of the English standard 
as the adopted gauge of this Association. 

2d. There has been but one voice seriously 
raised to advocate this opinion. Mr. H. B. 
Thayer, of the Western Electric Co., New 
York, says, [in substance] : 

‘‘This company would much prefer no 
new gauges be originated. We believe the 
B. & S. best, and we use it exclusively.” 

In a second letter : ‘‘ My letter [above] was 
not written without due consideration. I see 
no reason to change my opinion. We olvject 
to introducing a new series of numbers, 
whether better or worse.” 





We are inclined to agree with Mr. Thayer 
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in so far that we believe the Brown & Sharpe 
gauge is the best now in general use in this 
country ; but we also believe that if any one 
is well qualified to express an opinion on 
this subject it is Messrs. Brown & Sharpe 
themselves. 

‘* We believe the ‘ American Standard Wire 
Gauge’ is the best of its kind in use, because 
the numbers are in geometric progression. 
We also believe for English-speaking people 
longer to adhere to this or any other gauge 
of its kind.” 

When the makers and inventors of this 
gauge admit of their own accord that it has 
outlived its usefulness, why should we advo- 
cate its adoption? Therefore your com- 
mittee does not recommend the adoption of 
the Brown & Sharpe gauge by this Associa- 
tion. 

3d_ This is the most serious objection that 
can be brought against our plan, and I pro- 
pose to answer it here and now. And in 
order to do so, I must inquire, is this discus- 
sion to establish a unit of measure or is it to 
establish a wire gauge ? 

If we are seeking a unit of measure by 
which things of small dimensions may be ac- 
curately measured, and fine working ma- 
chinery constructed, why then 1 would say 
with Romeo : 

‘*In delay we waste our lights in vain, like 
lamps by day.” 

But if we are seeking to establish a wire 
gauge, then the subject merits further dis- 
cussion. [Here follows the analysis of the 
question, which fully disposes of that objec- 
tion. The rest of the report is practically 
as follows] : 

The 4th is only advocated by one party— 
Capt. O E. Michaels, of the Ordnance De- 
partment. 

5th. Universality or co-operation are not 
necessities, 

6th. Not considered a valid reason, and 
the 7th and last, while placing the committee 
in an embarrassing position, does not make 
it either incumbent upon them, nor would it 
be practically what is required. * * * 

Let us no longer oblige our working elec. 
tricians te use a crooked yaré stick of no 
particular length. 


REPORT OF THE COMMITTEE ON WIRE 
GAUGE, 
To the National Electric Light Association, 
Assembled in Convention at Philadelphia, 
February 15, 1887. 


Gentlemen :—Your committee on wire 
gauge report that after a careful considera- 
tion of the whole subject, they recommend as 
follows : 

1. That the British (so called) standard no 
longer be recognized as the gauge of. this 
Association. 

2. That a series of numbers from 1 to 100 
—each number representing the tenth of a 
millimeter—be adopted as a gauge in con- 
formity with general use in Continental 
Europe. This gauge will cover all numbers 
from 88 to 0000 B. and 8. 

8. That this gauge come into ‘efflect in six 
months from the present writing, or at the 
next Convention of this Association. 

4. That it be called the National Electric 
Gauge. 

5. That a committee be appointed to 
properly tabulate this gauge, working out 
columns of figures representing the sectional 
area in thcusandths of a millimeter; the 
sectional area in thousandths of an inch ; 
the ohms per thousand feet ; the pounds per 
thousand feet ; the ohms per foot ; the near- 
est corresponding pumber on the Brown & 
Sharpe gauge, and other information such as 
shall seem best. 

6. That this committee having taken all 
reasovable precaution to insure the accuracy 
of their figures, have the table electrotyped 
and a copy sent to every wire maker in the 


that of gauges and micrometers now made to | than cross-section ; that is to say, if we take 
measure in the thousandths of an inch. ‘a unit of length—the meter or the milli- 
8. That the members of this Association | meter, or what not—let it be a unit of 
offer to the committee so appointed their | length commensurate with those units that 
hearty encouragement in this not easy under- | are now adopted, and we cap then inter- 
taking. Yours very respectfully, | change every time without the frequent use 
MARMADUKE M. M. Statrery, | of the extraction of the square root. As 

ALLAN V. GARRATT, that is a matter which will require some de- 

Henry D. STANLEY. liberation, I think 1t wou'd be well to refer 

After finishing the reading of the report ‘his report for speedy action to the Execu- 
Mr. Garratt said : tive Committee, who might act upon it. It 
Let us not leave this session without | is @ step in the right direction. Now let us 
having taken some defini/e action in this| atch on in the samedirection. (Applause.) 
matter, which is so perplexing. Donotlet| THe Prrstpenr: The committee has 
us any longer embarrass our workmen by shown so much intelligence in its treatment 
obliging them to use a crooked yard-stick of | of this subject, the report is so explicit and 
no length in particular. (Applause. ) | so straight, that it seems to me that it is the 
Dr. Orro Mosss: It is with the greatest first committee that has fully discharged «he 
pleasure that I see the Convention has listen-| duty imposed upon it by the Association. 
ed with attention to the report. It shows | It has convinced me that the first step to be 





INCANDESCENT LAMP. 


New Desiens By Pererson & CooPER. 


that our minds have ripened to the point of | taken is to undo the work which was done at 
reaping whatever fruit may be gathered|the Baltimore Convention ; that leaves the 
from it. I do not say that that is the particu-| field clear. The next thing. is to continue 
lar fruit we want; but it is something like | this committee, add to it perhaps a couple 
it. Itisno longer Dead Sea fruit, such as we | more gentlemen, and then when the report 
have been in the habit of partaking of. | goes out, members can read it and come to 
There was a committee appointed at the| the next meeting fully prepared to discuss 
Baltimore Convention, which I think re-| the question. Referring to the first recom- 
ported during the Convention on that subject, | mendation of the committee, that the British 
recommending this British gauge. I hap-|standard no longer be recognized as the 
pened to be a member of it, and the chair-| gauge of this Association, the report of a 
man of it, who is present, will bear me out | committee recommending the adoption of 
in saying that I then suggested that the| the British standard was adopted. Now let 
future gauge for our adoption would be an/|us see if they have adopted it. Is there a 
electric gauge of some form or other. For man on this floor who has carried that out in 
convenience, and, as I think the Telephone | practice ? (Laughter.) If he has, let us 
Association had met, or was about meeting | look at bim. The reason why they did not 
and adopting that gauge, we took it pro-|do it is that it does not fill the bill. In the 
visionally and with much distrust. I am) shops of the concern that 1 am connected 
delighted to see that the matter has been re- | with in Baltimore the wires have been or- 





country, with the request that he publish it in 
his circular or price list, and mail a. copy to 
his customers on the first day of next July. 
7. That the members of this Association 
pledge themselves to purchase of a repu'able |; 
gauge-maker, on or before the next Conven 
tion of this Association, a gauge or micro-' 
meter reading in the numbers of the National 
Electric Gauge, at a cost not greater than 


|ferred to competent persons for considera- 


tion, and that they have embodied their ideas 
in such an elaborate and correct report. 
However, while making this change, let us 
be quite sure this time that. we are getting 


something that is on the basis on which we| 
| and accept the standard gauge. 


want to calculate—that is the resistance 
That is the only element the electrician has 
to consider in regard to his wire. Let it be 


something that is interchangeable with every- | 


dered by thou-andths of aniach. I believe 
that that is the best system in use to-day. If 
a better one is provided (and I believe this is 
a better one), then I will guarantee—I am 
speaking for myself, not the Association— 
that we will drop the thousandths of an inch 


If the sixth recommendation of the report 


be carried out, it will go a long way toward 


making this the universal gauge, because the 


thing else that is adopted as a scientific | place to start this business is with the manu- 
standard in electrical measurement. The | fuctnrer. (Applause.) If you get the body 


' centimeter gramme second is taken as the | of wire manufacturers in this country to 


basis now of all calculations. Therefore we adopt a successful method of mea-uring the 
should have a fraction of a centimeter as a| wire, and if they do what is laid out in that 
measure. But let us rather consider length | Teport —send out to the wire users this gauge, 


together with an explanation of why it has 
been adopted—there is not one man in a 
thousand who will cavil at itsadoption. We 
have never before had the ground to go upon 
so clearly defined and backed up by so cogent 
reasoning as in this report. So, in my mind, 
if you adopt ‘his report and ada two mem- 
bers to the committee, at the next meeting 
those who will find reasons to disagree with 
the report will have ample opportunity on 
the floor to undo anything which has been 
done, or suggest remedies for any defects 
which might occur to them in this matter, 

Mr. Garkatt: It occurs to me, in view 
of what you have said, that it would be wise 
to strike out that paragraph of my report in 
which it is suggested to authorize an electro- 
type of this new gauge and d stribute it; 
andin its place I would suggest that the com- 
mittee which may be appointed be author- 
ized to print a hundred or two copies, and 
mail them to the leading wire users of the 
cuuutry, instead of going to the expense of 
having an electrotype made. 

Mr. L H. WerssLeper, of Cincinnati: It 
would be unfair to the committee to adopt 
this report, and then at the next semi-annual 
meeting have the chairman ask how many 
have adopted this gauge, and it would 
therfore be a good plan to have all the elec- 
tric light companies pledge themselves to 
adopt this after a reasonable length of time, 
and in the meantime familiarize themselves 
with the new gauge, and the relation of the 
new to the old which they have discarded, 
and let the transition be gradual. 

Mr. Eustis, of Boston: I want to call 
attention to one thing in regard to wires, and 
that is that in the drawing of the fine sizes 
there is a film formed on the outsde of the 
wire. Now, the resistance of that film may 
be different from the resistance uf the core. 
I herefore, when you take any gauge which 
is measured on the diameter (which I think is 
the best way to measure it), your resistance, 
as so tabulated, is not accurate for the 
smaller wires. Another point I wanted to 
speak about is the difference between the 
British Association ohm and the legal ohm, 
as we have it here. There is quite a diff-r- 
ence between the two. Another question is 
getting the weight per mile of wire. For 
the unit of specific gravity we take exactly a 
cubic foot of water. I have found great dif- 
ficulty in getting hold of the bes! authority 
for the determination of the weight of a 
cubic foot of water, and also: the spe: ific 
gravity of copper wire. The best authorities 
I have found seem to point to a specific 
gravity of 8,%,. Some of the old tables were 
printed on 8.879, although so much smaller; 
so that would be a point which ought to be 
determined, I think, before any definite 
standard is taken in regard to the weights. 

Mr. Garratt: I intentionally left out of 
my report and my paper all considerations of 
the kind suggested, because I think the place 
for the discussion of those subjects is at the 
sessions of the committee. This is a busi- 
ness assuciation, not a scientific body. Sci- 
entific questions are to be discussed by sci- 
entific people im their own meetings. 

THE PRESIDENT: Still, a reference by any 
member to such a subject can be carried 
away and used for the information of the 
committee. The suggestion made by Mr. 
Eustis is, I think, a very valuable one. 

On motion of Mr. J. A. Powers, of Troy, 
it was agreed tbat four members should be 
added to the committee. 

Mr Garratt: As an especial favor I 
would ask the privilege of naming two of 
the members of that committee, Dr. Otto 
Moses and Mr. E. R. Weeks. 

THE PresipENT: The committee will 
stand, Messrs Garratt, Slattery, Stanley, 
Moses, Weeks, Keilholtz, and Eustis, and 
if the new members do half as much as the 
old ones have done, we shall have a most ex- 
cellent report at the next meeting The 
question is on the acceptance of the report 
and the additions to the committee named. 

The yuestion was decided in the affirma- 
tive. 

Mr. C. C. Haskins, of Chicago, was then 





called for and read the following paper. * 
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The villain still pursued ’em. The same 
wood butcher who illustrated the Detroit 
papers, arrived at Philadelphia the last day, 
in the morning, and the members of the As- 
sociation were astonished by the wild appear- 
ance of the countenances of three of the 
members, Messrs. Morrison, DeCamp and 
Garratt. 


THE ELECTRIC LIGHT ASSOCTA- 
TION. 


The meeting of the National Electric Light 
Association which convened at Philadelphia 
on the 15th instant, proved particularly in- 
teresting and encouraging’ from the stand- 
point of growth, and assured_the ‘success of 
an institution which was originally suggested 
with bated breath, and ® undertaken with 
mild enthusiasm, if"not with faint hearts by 
all but a half dozen of the prime movers. __ 

The first meeting of the Association was 
held in Chicago in 1885, with a membership 
representation of fifty-three companies. To- 
day the roll shows a membership—a healthy, 
active, earnest, membership three times that, 
and the quidnuncs who prophesied the 
downfall of the organization during its in- 
fancy, have seen how uncertain is a human 
forecast in such matters. 

A finer body of men of the same numeri- 
cal strength—men of business and intellect- 
ual attainments—Philadelphia has seldom 
seen gathered together in her midst. They 
are all, each in his line, an expert in the de- 
partment which he represents; while the 
general advancement of the entire com- 
munity in special particulars, is the evident 
wish of all; and while emulation of a 
healthy and proper character is evident on 
all sides, harmony and union are the watch- 
words, peace and advancement the battle- 
cry of the Association. The electric light 
interests of the entire country are to-day at 
least a decade in advance of what they 
would have been, but for the deliberations 
of the National Electric Light Association. 








WONDERFUL PROGRESS OF ELEC. 
TRICO LIGHTING. 


The best recommendation for the electric 
light, after its power of illumination, is its 
power of attracting capital. Capital, we 
have been taught, is timid; it enters new 
fields with caution and flies out again at the 
first alarm, even though it have to stand a 
serious loss. In other words, capital, unlike 
principle, never’ sustains and encourages a 
losing cause, or one that does not give abso- 
lute evidence of success. 

No better illustration of this can be had 
than is furnished in the electric lighting field. 
When the last census was taken, to wit, in 
1880, the census man did not consider the 
electric lighting investment of sufficient im- 
portance to warrant him in collecting the 
data. Capital was at that time in a condition 
which might be called undecided, so far as 
the electric lighting field was concerned. 
The great promise that had been made for 
electric lighting by ill-advised persons, had 
not then been realized, and the difficulties in 
the way—difficulties which, it should be said, 
always array themselves in the path of novel 
enterprises—seemed to present an insuperable 
barrier to the.development which at that 
time was thoughtlessly promised and is now 
being realized. We say thoughtlessly prom- 
ised because whilst such development was 
not an impossibility in the future, the claims 
that were made of immediate profits were 
absurd, and investors unfamiliar with the 
field and its possibilities, who had been en- 
couraged by these rash promises to come in, 
were soon stampeded. But there were men 
with brains as well as capital in the electric- 
light business. It was enough for them that 
the prospects were bright without that they 
got an immediate profit. The demand for 
the light increased as the apparatus for its 
distribution was perfected, and as improve- 
ment was constant, the business grew ; at 
first, as we have said, it was slow, then 
faster, until finally it sprang into public 
favor at a bound, and is now recognized 
as one of the best paying industries. We 


say that its rise and progress have been 
phenomenal, and if any one doubts it let 





him study the following figures, which we 





have soni oad from the best mtaow 
sources, and are approximately correct. 
Amount of investment in voltaic 

arc plants in the United States 


an Tiov. £, SEG... <<sv saan $37,000,000 
Incandescent plant............ 15,000,000 
Investment by manufacturers of 
are and incandescent plants.. 20,000,000 
Invested in manufacturing other 
apparatus connected with elec- 
tric-light apparatus, including 
conduits, cables, etc......... 15,000,600 
Invested in the manufacture of 
CaFHONS GHOULS... ....00 vs006 000 5,000,000 
Estimate of the value of patents 
as made at the Patent Office 
DF CEG. cv ciesiecercxernpe 15,000,000 
sas diwtaciesies cumanee $107,000,000 


And how long has it taken for this vast sum 
to be attracted to the electric lighting field ? 
Only six years! Looking at the rate of pro- 
gress we find that from 1881 to 1882 the 
business of supplying electric light almost 
doubled, and:has doubled year by year ever 
since. It cannot, of course, go on at any 
such rate as this much longer, for, as we 
know, the doubling process if continued, 
mounts soon into infinity. 

Studying the files of the ELEcTRICAL RE- 
VIEW, which, because of its accuracy in 
these matters, has come to be recognized as 
the best authority, we find that there are over 
650 local electric lighting companies in the 
country to-day. 

We have been to no little pains to collect 
data looking to a reliable estimate uf the 
number of arc lights now aglow in the coun- 
try, because so many conjectures have been 
made and so much hap-hazard guesses in- 
dulged in. This has not been an easy task, 
because of the disinclination of some of the 
arc companies to give theirreturns. From this 
survey we discover that at least 125,000 voltaic 
arc lights are now lighted nightly—a very 
pretty showing truly ! 

In the incandescence field a careful esti. 
mate, throwing out all figures of projected 
installations and sticking closely to what is 
really being accomplished to-day, we find 
that there are about 640,000 and some odd 
incandescence lamps aglow to-day in the 
United States. 

The question as to electric lighting popu- 
larity has always been one of economy. No 
one ever doubted that electric lighting would 
be popular, but many did doubt if it would 
ever be cheap enough to be generally used. 
Happily, the cost of distribution, the cost of 
apparatus and of lamps, has become less and 
less yearly; indeed, we were about to say 
monthly, for those who are watching the 
movement have been surprised to see how 
quickly one improvement has to give way to 
another. To-day the cost of an electric light- 
ing plant is less than one-half what it was 
six years ago, and there is every reason to be- 
lieve that six years from now almost an equal 
decrease in cost will have been attained. 

Those who have capital for investment 
should study the wonderful possibilities of 
the electric lighting field. 








CONVENTION NOTES. 

The spacious parlors occupied by the Re- 
view staff were lighted by a series group of 
Schuyler incandescent lamps on direct Brush 
circuit. These lamps of 55 to 200 candle- 
power gave a beautiful illumination to the 
handsome rooms. A novel feature of this 
system of lamp is the cutting out when any- 
thing happens—either a break of the fila- 
ment or of the globe. 

Several lamps were broken to exhibit this 
peculiar feature, and the result was quite 
satisfactory. 

In the front parlor occupied by the REvIEw 
staff the Little-McDonald cut was shown, 
with a dozen or more small and a few larger 
glow lamps. The hall in front was lighted 
with the larger lamps, and were objects of 
much interest and admiration. 





Giles Brothers exhibited in the same rooms 
their anti-magnetic shield. What a convinc- 
ing power there is in seeing. Many whohad 








hatnwtipted 19, -_ 


never been able to sumbiaihiind a this little 
safeguard for timepieces were thoroughly 
convinced of its utility and worth on sight. 
and confirmed in their convictions by Mr. C. 
K. Giles’ explanations. 

Tucked away in a corner a harmless-look- 
ing table quietly waited for an opportunity 
to serve as communicant between New York 
and Philadelphia — the long-distance tele- 
phone with its eight miles of kerite between 
the cities. 

















In parlor ‘‘C” the Sun Electric Company 
and the Baxter Motor Company were jointly 
ensconsced. Light and power, one and in- 
divisible—no, not exactly that, for the latter 
was running fans, blowers and sewing ma- 
chines. 





In room 211 Day’s kerite, in all its varied 
forms, was exhibited by Messrs. Hotchkiss 
& Pope. Among other novelties McLaugh- 
lin’s pliers, from J.-H. Bunnell & Co., were 
shown. Safety to electric light men is in- 
sured by the use of these instruments, which 
insulate the user from electrical contact with 
current dangers. 





Several visits were made to the rooms of 
the Edgerton Motor Company, corner 13th 
and Market streets. 

The unanimity of opinion on the insula- 
tion question, evinced by the reception of 
the two papers by Inspector Haskins and 
Vice-President Weeks on Tuesday, is very 
gratifying to all well-wishers of the electric 
light enterprise. 





No resolutions of thanks, no bouquets is 
a fundamental rule of the Electric Light 
Association; otherwise there would have 
been a dozen members ready to express 
thanks for the kindness of the Telephone 
and Telegraph Company for their generous 
forethought in placing a free long-distance 
telephone set in the parlor of the Hotel La- 
fayette for the use of the members of the 
Association. 





Tuesday was election day in Philadelphia. 
The fellows who won had all the bands in 
the State, and played everything in the way 
of atune, from ‘‘ Mary had” to Beethoven 
and Wagner. It was all well enough, but it 
formed an excuse for a few of the delegates 
who were a little late next morning. ‘‘ We 
slept too near the band.” 





The worst disappointment of the Associa- 
tion was experienced when the Commissioner 
of Patents’ regrets were read. It was confi- 
dently hoped that nothing would occur to 
prevent his addressing the Convention on 
patents and patent practices. 

‘¢There is nothing like leather,” was quite 
thoroughly demonstrated in the paper read 
by Mr. Shay, of Munson & Co., Chicago, on 
belting. 





The shortest story told by any member of 
the Association was called 288. It is two 
gross. 





For the benefit of the electrical engineer 
who hopes to generate many horse-powers 
from one—a class known to the fraternity as 
electrical stock raisers—a paper is being pre- 
pared by a farmer up at Lexington, who 
doubled the horse-power on his place in the 
past few years. 





Among the visitors at the Wednesday 
morning session of the Association were 
Ichisuke Fujioka, M. E., formerly Professor 
of Electrical Engineering, and S Yashima, 
the latter president and the former the electri- 
cian of the Tokio, Japan, Electric Light Com- 
pany. These gentlemen were also interested 
callers at ELECTRICAL REVIEW headquarters. 





Over fifty delegates to the Electric Light 
Convention came over from Philadelphia in 
a special car to dine with the Electric Club, 
and listen to Mr. Stephen D. Field’s paper on 
‘* Electric Motors,” which will appear in our 
next. 
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Messrs. E. P. Gleason & Co. had a small 
but choice exhibit of incandescent lamp 
shades of various colors, 





Room 208, Pittsburgh Carbon Company, 
represented by George F. Porter, and the 
Edgerton Motor Company, with Prof. Edger- 
ton and W. E. Sharps, and by way of illumi- 
nation adozen of the Schuyler lights with 
their distribution system complete. A little 
ncandescent branch through into the room 
worked well, 

In 212 the Standard Underground Cable 
Company, of Pittsburgh, made an excellent 
display, with G. L. Wiley as demonstrator 
—a Plato who reasons well. 





In 410 and 411, with an annex across the 
lisll, were the headquarters of the C. & C. 
Motor Company, represented by Mr. Harvey 
|. Lufkin, a huge blower for blowing objec- 
tiona!le people out in the hall, a lot of sew- 
ing machines for leather and cotton goods— 
. regular factory of shoes and shirts, all 
lighted up by Swan lamps and Little- 
McDonald cut-outs, and a number of lady 
operators on the machines. 





A very neat and complete system of 
acoustic telephone exchange switch-board of 
the Elyin telephone system was exhibited by 
the inventor, Mr. William Hubbard, room 
408. 





William L. Candee, treasurer, and George 
. Manson, general agent of the Okonite 
Company, manufacturers of wire and cables, 
occupied parlor 104, commodious and elegant 
headquarters. The layout of the Okonite 
people was certainly an excellent and varied 
une, 





The Western Electric Company, Chicago, 
represented by Frank Stewart, exhibited a 
complete testing set for electric light and 
vther measuring purposes, consisting of 
twenty-five cells of silver chloride battery 
and galvanometer, combined with bridges of 
novel and convenient construction. 





The Bridgeport Brass Company was repre- 
seutei1 by H. D. Stanley, the ever-essential 
representative of the wire interest, and also 
velegate from the Bridgeport Electric Light 
Company. 





Tue ATTENDANTS. 


‘lhe following gentlemen were present dur- 
ing the Convention: 

John B. Powell, New York; Geo. L. Bee- 
ue, New York; Frank Stewart, Chicago; 
Frank W. Harrington, Boston; Fred. A. 
Ma:on, Bridgeport, Conn.; Henry D. Stan- 
ley, Bridgeport, Conn.; Allan V. Garratt, 
Luston; Clark B. Hotchkiss, New York; J. 
A. Powers, Troy, N. Y.; Norman McCarty, 
‘Troy, N. Y.; E. F. Gennert, New York; C. 
McIntyre, Newark, N. J.; Fred. Swift, 
\Voburn, Mass.; M. M. M. Slattery, Woburn, 
Mass.; F. J. Sprague, New York; H. McL. 
Harding, New York; Chas. R. Truax, New 
York; Willard L. Candee, New York; Geo. 
T. Manson, New York; 8. J. Fox, New 
Haven; Jno. F. Noonan, Paterson, N. J.; 
H. M. Linnell, Hartford, Ct.; Stephen Hol- 
brooke, Philadelphia; W. H. Lawrence, 
Cleveland, O.; W. C. Hayes, Cleveland, O.,; 
Cc. D. Smitb, Cleveland, O.; J. A. Dalzell, 
Hartford, Ct.; J. B. Crouse, Cleveland, O.; 
H. C. Frempt, Philadelphia; A. Partz, Phila- 
delphia; F. E. Pettengill, Cleveland, 0O.; 
Fred. A. Gilbert, Boston; Jas. English, New 
Haven, Ct.; R. W. Pope, New York; E. D. 
Mullin, Philadelphia; J. H. Shay, Chicago; 
L. N. Downs, New York; A. J. Dam, New 
York; Geo. Worthington, New York; Chas. 
W. Price, New York; C. C. Haskins, Chicago; 
lt. W. Ryan, New York; D. L. Hungerford, 
Waterbury, Conn.; 8. 8. Wheeler, New 
York; H. L. Lufkn, New York; C. W. 
Gould, New York; Geo. F. Porter, Pitts- 
burgh; A. L. Boyden, Akron, O.; Eugene 
F. Phillips, Providence; Harry Hall, New 
York; Eugene T. Lynch, Jr., New York; 
George L. Wiley, New York; Benj. 
Rhodes, Niagara Falls; Zack Latshaw, 





McKeesport, Pa.; L. A. Duncan, Pitts- 
burgh; Henry Hine, New York; Wm. Hine, 
NewYork; Geo. W. Boyer, Philadelphia; 
Edw. 8 Sears, Boston, A. J. De Camp, Phila- 
delphia; Thos. Dolan, Philadelphia; Jesse 
Smith, Detroit; Jno. C. Weber, Buffalo; 
Arthur Steuart, Baltimore; H. P. Hunger- 
ford, New York; J. F. Kelly, New York; 
H. W. Spang, Reading, Pa.; J. A. Pentz, 
Philadelphia; Chas. 8. Onderdonk, Philadel- 
phia; W. D. Sargent, Brooklyn; A. 8. Hib- 
bard, New York; W. M. Callender, New 
York; Chisuke Fujioka, M. E., Tokio, Japan; 
8. Yashima, Tokio, Japan; W. F. Ball, Erie, 
Pa. ; Inspector McDevitt, Philadelphia; W.C. 
Kerr, New York; Myron Law, Philadelphia; 
Jno. Lober Welsh, Philadelphia; R. H. C. 
Hill, Philadelphia; Henry Lewis, Jr., Phila- 
delphia; Prof. W. D. Marks, Philadelphia; 
J. A. J. Schultz, St. Louis, Mo. ; 8. B. 
Richards, Philadelphia; 8. O. Richards, Jr., 
Boston; F. A. Angell, New York; Fred. W. 
Royce, Washington, D. C.; J. F. Morrison, 
Baltimore; Benson M. Green, Baltimore; 
D. H. Tuxworth, Baltimore; Wm. Baxter, 
Jr., Baltimore; D. E. Evans, Baltimore; T. 
McCoubray, Baltimore; W. M. McDermott, 
Baltimore; Pierre O. Keilholtz, Baltimore; 
T. P. Keck, Savannah, Ga. ; Chas. T. Wright- 
son, Easton, Md.; James H. Covington, 
Easton, Md.; P. 8. Reed, Easton, Pa.; 
Cyrus O. Baker, Jr., Newark, N. J.; H. A. 
Cleverly, Philadelphia; D. F. Van Dyke, 
Philadelphia; H. A. Reed, New York ; 
Jehn Anderson, Binghamton, N. Y.; H. A. 
Glasier, Chicago; Jno. M. Candee, Pough- 
keepsie; J. W. Hyde, Springfield, “Mass. ; 


H. M. Daggett, Jr., Attleboro, Mass. ;| 
Edw. W. Tisdall, Philadelphia; F. A. 
Sawyer, Portland, Maine; Carl Her- 
ring, Philadelphia; W. R. Kimball, 


Woburn, Mass.; Chas. E. Trump, Philadel- 
phia; Edmund Mather Harrisburgh; A. F. 
Upton, Boston; H. 8. Foster, Philadelphia; 
C. Griffith Young, Hartford, Conn.; E. F. 
Peck, Brooklyn, N. Y.; J. Chester Wilson, 
Altoona, Pa.; W. J. Kerr, Philadelphia; 
J. L. Barclay, New York; W. L. Silvey, 
Cincinnati; Joseph R. Simpson, Philadel- 
phia; J. S. Walters, New York; Jno. 
W. Beane, New York; Ralph W. Pope, 
New York; F. E. Kinsman, New York; 8. 
E. Barton, Boston; L. Porsh, Newark, N. 
J.; C. A. G. Riege, Philadelphia; W. C. 
Bryant, Philadelphia; B. C. Wilkinson, 
Williamsport, Pa.; Chas. Selden, Baltimore; 
W. L. Mitchell, Taunton, Mass.; H. A. 
Pitcher, Philadelphia; H. C. Townsend, 
New York; C. C. Curtis, Cleveland, O.; J. 
Potter, Cleveland, O.; C. R. Deacon, Balti- 
more; H. N. Fenner, Providence; Chas. A. 
Nichols, Springfield, Mass.; E. R. Weeks, 
Kansas City; 8. H. Weissleder, Cincinnati; 
Henry Horne, Philadelphia; Chas. Stone, 
New York; H. B. Sharps, Philadelphia; N. 
H. Edgerton, Philadelphia; H. H. Eustis, 
Boston; Dr. Duncan, Johns Hopkins Uni- 
versity; O. L. Mitchell, Taunton, Mass.; Dr. 
Otto Moses, New York. 





Tue Baxter Motor Company. 


The Baxter, Electric Motor Company had 
a fine exhibit in parlor’C at the Hotel La- 
fayette. The claims of the inventor are 
that the efficency of this class of machines 
is the difference between the amounts put 
into and taken out of the enterprise, which 
is certainly a very sensible way of putting it 
to the unscientific reader. 

The electrical efficiency varies with the 
load and the size of the motor, of course, 
and the abstract figures in these forms of 
machine are set by the promotors at from 70 
to 90 per cent. Time and circumstances will 
certainly vary this; and durability is also 
a very important factor in the calculation— 
in fact, when boiled down, is the efficiency 
of any piece of mechanical motion. A ma- 
chine running at 95 per cent, of useful 
power, which only lasts thirty days, is not 
certainly as efficient as one in which the 
returned value of power is only 65 or 70 
per cent., but which lasts for years. 

This lasting quality, as well as high im- 
mediate efficiency, is what is claimed for the 
Baxter motor; and, in addition, they are 
self-governing. One on exhibition was run 
without any load—an idler, so to speak—to 





illustrate this, and the illustration was cer- 
tainly perfect. 

The wire on the machine is such as to 
carry a greater current density than that of 
the generator at the central station, which, 
of course, will suffer before the motor can 
be affected, and so save the latter from 
injury by such causes. 

There are other points of excellence, 
which want of space compels the omission 
of to-day, but will appear in a subsequent 
issue. 

Vistr TO FRANKLIN INSTITUTE. 


The delegates to the Convention were in 
vited to visit the Franklin Institute on its 
regular meeting night, Wedne.day, and 
proved to be the largest part of the audience. 
After the routine business, Mr. Pedro D. 
G. Saloam presented a paper on the Julien 
system of storage of electricity by accumu- 
lators. After rapidly sketching to his 
audience the inventions of Plante and 
Faure, he dwelt at considerable length with 
emphasis and enthusiasm upon the Julien 
system in contradistinction to other systems 
uf storage batteries. This was followed by 
discussion of the Gaulard & Gibbs system 
by Mr. Carl Herring. A discussion followed, 
in which members tried to obtain some in- 
formation regarding electrical units of the 
apparatus exhibited. 

In a well-turned speech the Secretary of 
the Institute alluded to the fact that mem- 
bers of the National Electric Association 
were present in the audience ; whereupon 
President Morrison arose and responded in 
his usual happy manner, as follows : 

I rise on behalf of the National Electric 
Light Association to thank you for the invi- 
tation kindly extended by the Franklin Insti- 
tute to us to-night. We accept that invita- 
tion with all the more pleasure because of 
the many matters of an electrical character 
which have been scientifically treated by 
your body, and have gone out into the world 
at large and resulted in immense benefit, not 
only to electric light interests, but to electric 
interests also. 

As you are aware, sir, myself and my 
colleagues are in that branch of electricity in 
which it is applied to illumination and motor 
power; and we, as a body, heartily thank 
you for the able assistance you have often 
given us in this direction, which has given 
employment to many men, and, as you per- 
ceive, has enabled us to grow rich. (Laugh- 
ter.) 

We, as you know, are a traveling institu- 
tion ; to-day we are in the city of ‘‘ broth- 
erly love,” last year in Detroit. In fact, we 
have been from Illinois to Philadelphia, and 
are now contemplating gravitating to more 
civilized centers, such as Boston. (Laughter. ) 
But if ever it isin our power to return your 
hospitality, I feel that I voice the sentiments 
of this Convention when I say that nothing 
will give us greater pleasure. Again, in 
behalf of the National Electric Light Asso- 
ciation, I thank you. (Applause.) 








— In Springfield, Mo., the gas light 
company, the electric light company, and a 
legal light, Judge Hubbard, and the light- 
desiring citizens have had a cotillion. The 
city, in 1874, made the mistake of granting 
an exclusive charter to the gas company for 
lighting the streets of the city. The term of 
the contract was 20 years. Less than a year 
ago the Council made a contract with the 
Springfield Electric Lighting Company for 
40 street lamps at $4,137 perannum. Then 
the gas company rose in wrath and sued out 
an injunction. Then the city demurred, 
and the people kicked as they groped in the 
dark; but the judge held that the contract 
was good. The case will go to trial, and the 
city expects to be defeated, but will appeal 
the case to the Supreme Court. 

— An esteemed contributor sends us 
the following on the Niagara Falls question: 
Every once in a while a rumor is started that 
a station is to be built at Niagara Falls to 
operate dynamos for supplying Buffalo with 
current for electric lighting. Circuits about 
50 miles in length would be required. No. 
6 Stubbs’ gauge copper wire has such a re- 
sistance (about 1} ohms per mile) that 5 miles 
--gorb as much energy as one arc lamp. A 





50 lamp circuit would absorb as much 
power as a 60 lamp circuit of short length. 
The circuits (20 wires) costing $2,200 per 
mile for 25 miles would amount to $55,000; 
500 arc lamps would be operated by the ten 
circuits, 

Cost of operating from Buffalo to station: 


400 horse-power at $35 per year... $14,000 
From Niagara: 
480 horse-power at’$10 per year... $4,800 
Interest and depreciation on line, 12 
per cent. of $55,000............ 6,600 
$11,400 


Annual difference in favor of Niagara sta- 
tion, $2,600. 

—— In the Chicago Council, on the 7th, 
Alderman Dixon presented an ordinance 
authorizing the Western Edison Light Com- 
pany to construct and maintain in the streets, 
alleys, sidewalks, tunnels and public grounds 
a line or lines of wires to be used for trans- 
mitting electricity for the purpose of fur- 
nishing light, heat, power and signals. All 
lines, except when they pass through tun- 
nels, are to be underground and insulated, 
Any pavement, sidewalk, etc., disturbed 
must be restored at the expense of the com- 
pany. A bond of $50,000 is required to 
indemnify the city for any damages which 
may accrue. The company must extend its 
conductors upon any street when ordered to 
do so by a majority of the Council if there 
are consumers enough to yield a net revenue 
of 6 per cent. upon the cost of the extension. 
Referred to the Committee on Fire and 
Water. 

—— Astrong move is now being made by 
the gas companies of Massachusetts before 
the Legislature which is now in session, to 
pass a general act allowing gas companies to 
introduce electric lights in connection with 
their gas plants. A hearing was given tothe 
gas companies by the committee on manu- 
factures, at the State House in Boston on 
Tuesday, the 2d inst. It was fully attended 
by gas electric-light managers. The Ameri- 
can Company was represented at the meeting 
and favored the measure. 


—— The Stillwell & Bierce Co., of Day- 
ton, Ohio, have completed the large addi- 
tion to their already extensive plant, adding 
another electric dynamo for the “ night 
turn,” that has been working in full force 
for months past. This firm is celebrated for 
its water-wheels, both horizontal and turbine, 
and recently furnished the power for run- 
ning the largest electric dynamo in the world, 
located at Lockport, New York. 


—— Miss Brennan, of Cincinnati, most 
skillfully handles a stationary engine. In 
her examination she made @ most excellent 
record, and it is to be hoped that all who 
pretend to be engineers are as competent to 
operate safely a steam boiler under pressure. 


—— The Brush-Swan Electric Company 
of New England have installed a magnifi- 
cent plant of over 1,000 of their incandes- 
cent lamps in the New York Life Insur- 
ance Company's building, Broadway and 
Grand. 

—— The Alton Electric Light, Power and 
Steam Supply Company, at Alton, Ill., has 
been incorporated. Capital stock, $10,000; 
with G. N. Black, R. D. Lawrence and 8. H. 
Jones as incorporators. 

—— The enterprising little city of Bruns- 
wick, Me., has purchased a plant of the 
Brush-Swan Electric Lighting Company of 
New England, consisting of 30 arc-lights 
and 450 incandescent lamps. 


—— The Mutual Electric Light Company, 
of Chicago. Capital, $100,000. E. Purnell, 
©. A. Vaughn and §, G. Pitkin, incorpora- 
tors. 

—— The Lake Shore Electric Light Com- 
pany, at Chicago. Capital, $10,000, In- 
corporators, Wm. C. Beale, E. P. Printice 
and Robert T. Lincoln. 


—— The Electric Illuminating Company, 
at Chicago, has filed a certificate of increased 
capital stock from $25,000 to $50,000. 

—— The new fire department headquarters 
of this city is to be lighted throughout by the 
Brush-Swan incandescent lamps. 
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“FOR HIGH INSULATION.” 





By C. C. Haskrys. 





In the early days of some new enterprise 
there is ever a swarming of investigators, as 
to a newly discuvered+ mine of precious 
metals or gems, and indecent haste is made to 
arrive first at the goal. We Americans, per- 
haps no more than people of the old world, 
are peculiarly marked with this disposition 
to thus rush in where angels fear to tread 

In this headlong race some fall early in the 
action, some faint by the wayside; but a 
few, masters of the situation, profiting by 
experience buugbt, join earnest industry 
with business capacity, and wio by hard 
knocks and combative endeavor. 

In those early days, however, there are 
errors of commission or omission, having 
for their object an economy which in the 
end often becomes an aggraVation, if not a 
positive pecuniary loss. 

The electric lighting enterprise has shown 
to the civilized world that it has firmly planted 
roots, and has come to stay. It has passed 
the prelimivary skirmishing incidental to the 
period of infancy; it has made for itself an 
honorable record as an earnest, brave com- 
batant, and won its way through the lines of 
its original enemy—the illuminating gas 
phalanx—which now meekly holds out i's 
hand to proffer the fraternal grip of partner- 
ship; and it numbers among its friends 
leaders in the army of underwriters—a force 
which, lacking knowledge, either positive or 
negative, on the subject, would acceept no 
invitations to the christening of the new- 
born demon of light. 

What has wrought this change? Certainly, 
a dynamic current, having sufficient energy 
to maintain an electric lamp circuit of any 
extent, has the same power for mischief to 
person or property which it had in those 
baby days of electric lighting; and there are 
more persons who ‘can take the current of 
a twenty-five 'ight dynamo” than there were 
five or six years ago, for there are more em 
ployed in the business. The loud and bois- 
terous element has largely disappeared. 
There is in its place a cooler determination 
to find out and apply the why; there is more 
research; more applications of safeguards 
to dangerous or weak points. These have 
supplanted and stamped out the fuss and 
feathers that originally dimmed and befog- 
ged the glow and warmth of the grand 
young enterprise. 

The electric light men who ure the represent- 
atives of the many systems kngwn in this as- 
sociation, while they have, up to the present 
time, fought the good fight earnestly and 
successfully, have still to continne the noble 
work, to bring their enterprise up to the 
level of callings of equal magnitude in 
other branches of industry. 

While commending and applauding the 
excellent results thus far attained, I trust I 
muy be permitted to hint at a few possible 
opportunities which seem to me to point at 
substantial achievements in the future. 

I would modestly, but very positively, 
suggest that a cheap installation—such an 
one as we can all call to mind, in some other 
fellow’s territory—an installation which at 
the commencement called for a very mod- 
est amount of money; one in which drawer 
knobs usurped the place of the glass insula- 
tor, put on right end up, out of doors; in 
which what Miller, of Cincinnati, calls un- 
dertaker’s wire, is strung on telephone knobs 
along the face of buildings; where, to re- 
nforce the insulation through elevator 
shafts, under sidewalk crossings, through 
steam-damp rooms, etc., a wrapping of 
tape is rubbed down with a lick and a stick, 
like a postage stamp, to become, as soon as 
the organic oil has evaporated, of about as 
much value for the purposes of insulation as 
a molasses-covered rag; where a dozen simi- 
larly ineffectual subterfuges were used by ev- 
erybody—the present company excepted— 
that kind of cheap installations are in gen- 
eral the most expensive in the long run, if 
they manage to live at all: 





Better work in the ontset is far more satis- 
factury to pa‘ience as well as to pocket, to 
dynamo man as well as to director. 

The use of the wire referred to for outside 
purposes is a loud-crying evil. In this par- 
ticular direction but little progress has been 
made; this relic of the barbarous days of 
electric lighting still lives. 

We, in Chicago, have been accused of 
having cried wolf when there was no wolf, 
and afterward, having undergone a change 
of heart, changed the war cry to something 
else. Now the facts in the case, I may say 
in passing, are just this: There was a time 
when the electric light wires in Chicago 
were overhead, crossing alleys and streets to 
some extent, and the cry of wolf was raised. 
Now the wires, save where they crawl along 
the fronts of buildings, are out of the way—in 
conduits, in cables under sidewalks away 
from probable contact. Now the hue and 
cry is against other wires on account of their 
mechanical interference with the firemen. 
These are all on their way below ground, 
and when they are down there will be neither 
“wolf” nor ‘‘ hue and cry” more. 

In a recent paper, by Mr. I. N. Miller, 
this matter of using inside wire for outside 
purposes is quite thoroughly canvassed; and 
I wish to call particular attention to a few 
facts relative to the insulation of the under- 
writer wire when moistened. Mr. Miller 
says: 

‘Careful experiments made by immersing 
12 inches of this wire in a 6x8 jar filled with 
water, the ends extending above the jar so 
that the water would come in contact with 
the covering only, shows the following in- 
sulating properties: 


Ohms. 
After 1 minute's time resistance, 115,000 
~ s iy - we 4,170 
~~ s ” e “ 1.770 
‘« 1 hour’s “ sd 280 


“‘One hundred cells of battery were used 
in making the tests, one pole of the battery 
being connected with the water in the jar, 
the other pole with the copper conductor.” 

I do not believe there is any representa- 
tive of a well-known electric light system 
present who considers an insulation of 280 
ohms resistance sufficient to protect any un- 
fortunate who grounds the line of a fair- 
sized arc light circuit through his body at 
any point in the line; or would like such a 
wire to rest upon his porch roof or be on 
terms of particular intimacy with his tele- 
phone apparatus. 

Yet there are hundreds of just such lines 
throughout this country, and they now and 
then get iu their work; and there was a 
time when the makers professed to, and 
others did believe—on account of its name 
priocipally—that underwriter’s wire was per- 
fectly and positively safe from every stand- 
point of person and property. It was cheap, 
too, but perhaps that had nothing to do 
with it. 

I am aware that the argument may be 
used, that if it was so extremely dangerous 
we should hear from it oftener. My answer 
to that thought is that if we hear of it at all, 
as a mischief-maker, we will be doiug our- 
selves, as well as the general public, a great 
good by so arranging and controlling this 
matter that we shall never hear from it in 
that capacity at all. 

We all thoroughly understand that it is 
the second ground which does the mischief; 
but in a well-soaked line of underwriter’s 
wire the second, if not the fortieth leak, is on, 
and I have seen a case, not in my own 
bailiwick, where the deductions from rental 
accounts because of this wet-rag insulation, 
in one month, would have put kerite wire at 
every exposed spot, and prevented shutting 
down for every heavy rain. 

Now, the general public when it gets hold 
of a sensation desires to make the most of 
it. ‘The newspaper men are no exception. 
One of the most violent articles on the 
danger of electric lights I have read was 
issued by an establishment which was lighted 
without and within by electricity. The 
editor wrote it, the printer set itup, the proof- 
reader read it, and the pressman worked it, 
all under the electric light; but there was a 
chance for a sensation; it was out of season 








for mother-in-iaw jokes, and the public had 
to have something. It was a ground hog 
case. It was a small affair, but it went by 
telegraph all over the country—an example 
of what electricity can do. 

It knocked a man down. It exasperated 
or inspired—I never knew which—a news- 
paper man to write up the story, which was 
colored as blue as the bluest arc you ever saw, 
by electric light, and step by step it ad- 
vanced until the Associa'ed Press sent it 
flying, scattering it from ocean to ocean, and 
from Maine to the Gulf of Mexico by elec- 
tric telegraph. 

This sort of thing is what I think we can, 
and I feel that we should, prevent. In these 
comparatively young years of this caliing, 
facts or fancies, either, are trumpeted aloud 
because they are a new form of sensation; 
and in some instances these statements have 
taken such firm hold of communities that 
the authorities have almost to be dogged into 
sanctioning electric lights within their cor- 
pora'ion limits. 

It is better to have the good will of a dog 
than his enmity; and when other circum- 
stances combine for the interest of the party 
who is trying to pacify the animal, there 
may be a double incentive for amicable over- 
tures. 

The use of some good form of waterproof 
wire when it is necessary to run a line along 
the front of a building to an outside lamp, 
willadd greatly to the general insulation of the 
line It may be joined4o the inferior wire — 
which is first-class, on porcelain knobs, for 
inside work—at a point inside the building 
where the storm cannot reach. It will cost 
a little more, but this expenditure wil] be 
amply repaid through the maintenance ac- 
count, and assist in helping the rental re- 
funding account at a minimum. 

There is a deal of very comfortable satis- 
faction to the electrical department on watch, 
in the feeling that a rain storm is working 
no mischief to the plant; that Barkeep’'s 
lamps will run till midnight, despite the rain, 
or that an alarm of fire in the neighborhood 
has nothing of common origin with the sing- 
ing dynamo and the little glowing emeralds 
peeping from under the brushes. 

There is comforting assurance in the fact 
that the danger in handling a live lamp is: at 
a minimum because of good insulation ; and 
there is a growing confidence on the part of 
the public which reads in its morning paper 
that somebody, somewhere, was killed by a 
dynamo current, or that the cause of a con- 
flagration was traced to a wire in some other 
distant country or town, when that public 
can point to its own home installations, and 
say we have never known of an accident 
here. 

The responsible public always demands re- 
sults. It cares nothing for theories, it must 
have cold, hard-tempered, crystallized facts, 
when it comes to matters of business. 
When these facts are satisfactory the genial 
public smiles. The smiles of the public are 
worth money to the electric light fraternity. 
On the contrary its frowns are irritating and 
discouraging, while its mutterings and growls 
are exasperating, if not expensive. 

In the old days of fable, somewhere in 
Wales, if I remember right, there was a race 
of giants, who, on account of their im- 
mense size and strength, had pretty much 
everything their own way; and to judge of 
the pictures preserved to us, a pretty rough 
way it must have been, and at times quite 
unpleasant to the little people. They rode 
over, knocked down and dragged out every- 
thing in their road, their constant salutation 
being “‘ get out of the way, or I’ll eat you !” 
As might have been anticipated the race was 
finally extirpated by, the little people, who 
overpowered them as the Lilliputians did 
Gulliver. Only one was permitted to live 
on account of his gentle and harmless dis- 
position, who was recorded as the last and 
wisest of the giants of Wales. 

Electrically speaking, there are little 
people and there are electrical giants. When 
one of these giants goes wandering along 
the street, dodging in at a saloon here or an 
all-night lodging house there, the little 
people cringe and shrink as far away from 
him as possible, but they gnash their 








teeth and say hard things of the monster. 
Now and again the huge, hungry creature 
lets go and drops down to take a bite out of a 
telephone line, or devours a telegraph switch. 
board, and shouts “ keep out of my way, or 
I'll eat you.” 

The telephone affair is a trivial matter in- 
trinsically, and the loss of a switch-board is 
but a small affair in dollars and cents. But 
suppose there was a costly edifice consumed 
or a precious human life sacrificed to the in- 
satiate hunger of the giant. Or suppose, for 
illustration, the giant were to make a meal of 
one complete circuit of fire alarm boxes, and 
deprive an entire district of means by which 
to call assistance in case of fire. Similar 
cases have occurred. What then? Would 
it not have been better otherwise ? The pub- 
lic bas an excellent memory, and facts like 
these are stumbling-blocks to progress. 

Fortune, in the general distribution of her 
favors, has seldom made such dispositions of 
real property as to leave tbe electric light 
man entirely independent of the outside 
public. The unfortunate constructor who is 
doing his level best to ‘‘ get there” is often 
neces-itated to ask favors of some purse- 
proud individual whose life has not un- 
frequently been made miserable, if not an 
absolute burden, by the wily telegraph and 
telephone men, whose ingenuity in whipping 
the devil round astump and getting over, 
under, through and into a piece of taboned 
property, is proverbial. Popular prejudice 
is against the individual who wears climbers, 
carries a coil of wire on his arm, or wears a 
gaudy chaplet of huge porcelain beads. 

The quantity of current which is unsafe 
or the pressure which is dangerous is noth- 
ing whatever to the average property owner 
or the unscientific citizen. Once fixed in 
his belief that a dynamo current passing his 
house on a wire ten feet above his roof is 
dangerous, he feels that he knows what he 
knows, as well as you can teach him, and 
yet, on the contrary, if he has been fairly 
dealt with, and experience has shown that 
the properly insulated wire has made the 
current which crosses his premises safe— 
why, the fellow generally averages up about 
the same as the rest of mankind. 

And there is the insurance man too. He 
is human, as well; and while in his untu- 
tored state he may doa deal of floundering 
and bucking against electricity in the abstract, 
experience has shown that he is as ready to 
receive information, when honestly tendered, 
as anyone. 

Since the Jast meeting of this association 
had the pleasure of preparing and reading a 
paper before the Westero Association of 
Underwriters, on the subject of electric 
lighting. While there was a remarkable 
lack of knowledge on the subject, I did not 
find the gentlemen unreasonable, but, on the 
contrary, earnest and curious, and anxious 
to know something of a force of which they 
had but the most vague ideas; and the 
thought tuen occurred to me, that if there 
were a fraternal exchange of opinion be- 
tween the two interests, a good fellowship 
created between the insurance and the elec- 
tric light people, much good would be the 
result of the alliance. The two parties are 
a couple of good fellows who should be well 
acquainted with each other. 

lf, as was suggested at the January mcet- 
ing of The Electrical Club in New York, 
each of us could capture an insurance man 
and bring him in to discuss this matter with 
us—if we could educate them in this matter— 
I feel certain a strong point would be gained. 
A timid child will entcr and go peacefully to 
sleep, in a lonely rom, if a light is burning, 
where no persuasion would induce it to 
venture in the dark; and the insurance 
agent, no less than the general public, is 
nervously groping in the dark whenever he 
discusses the subject of electric illumina- 
tion. 

There is still another incentive, which ap- 
peals to the sensitive electric light man’s 
feelings, and argues potently in favor of 
better average insulation. 

You have probably all noticed the different 
action of the lamps on a central plant circuit, 
when in the one instance the rag-wrapped 
wire was well soaked by summer rains, and 
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in another instance the air was crisp and dry 
in the hard frozen season. The coal-pile, 
too, feels the effect, and so does the 
patron. 

With the mercury skirmishing for a few 
hours in the neighborhood of zero, what was 
nearly no insulation becomes a matter of 
megohms. All electric wires show this re- 
sult, from the pigmy telephone and short 
distance lines up to the fire-alarm and long 
telegraph systems. In such weather, during 
the cold snap in January, direct telegraphing 
was done, notas ap experiment, but as busi- 
ness, between Toronto and Victoria, British 
Culumbia. The frozen condition of affairs 
generally along the line conserves to the wire 
itself all or nearly all the electrical energy 
which the generator furnishes for the use of 
the electro-magnets or the chemical solution 
of the receiving apparatus, 

Now, if the tension, the electrical pressure 
of a telegraph battery, is capable of forcing 
itself away from a conductor of far more 
than ample capacity, to escape down a pole 
to ground during a rain, what are the possi- 
bilities toa dynamo current so many times 
more energetic both as to pressure and quan- 
tity, when_its route to earth is across half an 
inch or so of the knob, through a s*aked 
thread wrapping to the wet wood, iron, brick 
or stone, to which it is made fast at intervals 
f only a few feet. 

A still further reason for high insulation is 
well illustrated by a recent occurrence in 
Chicago. 

A church edifice there was discovered on 
lire at about 3 o’clock in the morning. The 
onflagration was a stubborn one, which, 
when finally conquered, was explained by 
the fact of its having been burning some 
hours, and the fire had worked its way up- 
ward pretty much all over the house through 
the partitions, and the evidence was plain 
that it occurred immediately under the floor 
in the basement. 

Immediately over the main entrance there 
was a single arc light on a central plant. 
The wires to this ran parallel the entire length 
of the building on the joists within three feet 
of the hole in the floor. 

The fire broke out at three in the morning, 
and showed that it might have been burning 
since before the plant was shut down at mid- 
night. No other cause being found, the 
electric light wires were at once accused of 
the mischief, and it was only by showing the 
fact that while the heat had melted off the 
lead and boiled out the filling of the cable, 
the wires were all in place on the knobs, un- 
broken—somewhat disfigured, but still in 
the ring. 

Now, had that fire burned through the 
floor, three feet farther to the north, no 
theory would have held water for an instant 
which denied the assertion made against the 
electric current 

The cause of the fire is to day unknown, 
but electricity was discharged and declared 
innocent by the court of inquiry. 

I have endeavored to show from several 
standpoints the necessity, as I contend, for 
high insulation, and I shall bring this paper 
to a close by offering for your consideration 
1 suggestion which, while I am aware it is 
not entirely new, has one feature which I 
have not met with elsewhere. It is simply 
this : Provide your superintendent, engineer, 
inspector or the proper employe, by whatever 
name you may call him, with proper re- 
liable instruments for measuring’ the insula- 
tion resistance of your lines. In saying 
proper instruments, I trust no one will for a 
moment believe that I mean a magneto. A 
combination of galvanometer with twenty 
cells of silver chloride battery in one box 
and a Wheatstone bridge in another will give 
you an outfit with which any measuring can 
be done, from small fractions of an ohm up to 
over a megohm. 

With the apparatus a record book, ruled 
for date, number of circuit, number of ohms 
and a large space for remarks. 

Let the measurements be made at least 
twice a week, or, still better, oftener, and 
the record made whether up to or below the 
standard. In the latter case when the trou- 
ble is found, full particulars should be en- 
tered in the remarks column, 





Now, if a fire occurs where there is any 
possibility of an electric wire having con- 
tributed to thetrouble, that dumb witness, if 
it has been properly kept, will contribute 
more hard facts to ward off an unjust accu- 
sation than could be shown by your president 
and the entire board of directors in one long, 
weary day. 





The Convention then took a recess till 4 P. 
M., the President stating that Mr. Haskin’s 
paper would then be open for discussion. 

TuESDAY AFTERNOON SEssIOn. 
The Convention was called to order a few 


-minutes after 4 o’clock, and the President 


announced as the subject for discussion the 
paper read by Mr. Haskins. 

Mr. A. F. Mason, of Malden, Mass.: In 
conversation with insurance inspectors I am 
continually hearing something of this sort : 
‘*We don’t know much about insulation, 
and we want to know something ; we wish 
there was something authoritative that we 
could Jean on.” It has seemed to me that 
this is the place, and the time has come for 
some authoritative statement to be made, and 
I wish to offer a resolution : 

Resolved, That a commission of five mem- 
bers ef the National Electric Light Associa- 
tion be appointed, whose duties shall be, 

1. To determine what qualities are essen- 
tial to a good insulation for electric light 
wires. 

2. To examine such insulations as may be 
submitted to it and te determine in what 
degrees the different insulations submitted 
possess the virtuey required. 

3. To report at the next meeting of this 
Association the results of their investiga- 
tions. 

Mr. STEVART, in supporting the resolu- 
tions, said : The condition of the wires will 
determine the question of the responsibility 
of an electric ligbt company for damage 
caused by fire or for loss of life or limb. If 
it be proved that it was within the power of 
the company to have its wires in a safe 
condition, and that they were not in a safe 
condition, and that the accident resulted 
from that cause, the electric light company 
will be held for the damage. Therefore I 
think itis very important that this committee 
should be appointed, and that this Associa- 
tion should take broad and decided ground 
with reference to the character of the insula- 
tors that should and must be used by its 
members as well as those who are outside. 

Pror. Epwin J. Hooston: I was not 
present at the meeting this morning, and 
I rise to ask whether the discussion re. 
lated entirely to the subject of insula- 
tion. It seems to me that an electric 
light wire to be safe, should possess three 
properties. It should not only possess high 
insulation, but it should be impervious to 
moisture and should be incombustible. Im- 
permeability to water is generally found 
connected with conductors that are highly 
combustible ; whether or not these properties 
can all be found in one and the same conduc- 
tor, Lam unable to say. 

Tne PRESIDENT: The questior at issue 
was mainly what was understood by insula- 
tion—insulation against wet, to prevent the 
jumping of current from one wire to another, 
or to the ground. ‘Then would come in the 
question of fireproof insulation. 

Mr. WEISSLEDER: Suppose that on this 
street there was common underwriter’s wire 
strung from pole to pole and not in contact 
with any building, but there is an accidental 
breakage of a telephone wire which falls 
across the electric light wire, in wet weather, 
that sets a building on fire or injures some- 
body. Would it be reasonable to assume 
that the electric light company ought to have 
removed all its wires from the poles, even 
where there was only the remotest possibility 
of damage occurring from an accidental 
breakage of a telephone wire. That is the 
question that presents itself to me. 

Mr. Haskins: It strikes me the gentleman 
is crossing the bridge before he gets. to it. 
The resolution simply calls for the appoint- 
ment of a committee to inquire into the sub- 
ject of insulation and report to the Associa- 
tion. 

Mr. CALLENDER : I move to strike out the 
second clause of the resolution. I do not 
think the committee ought to determine 





what kind of insulation should be used, any 
more than that a committee should be ap- 
pointed to examine into which kind of dyna- 
mo is the best or which kind of lamp should 
be used. 

Mr. Callender’s amendment was second- 
ed by Mr. Weissleder. 

Mr. De Camp thought the part proposed 
to be stricken out the most essential part of 
the resolution. 

After some further remarks by Messrs. 
Sears, Mason and Houston, Mr. Callender’s 
amendment was put and lost. 

The resolution as originally proposed was 
then put and carried, and the following com- 
mittee appointed : 

Prof. Houston, Mr. Carl Herring, Mr. M. 
M. Garver, Prof. Marks, and Mr. R. T. 
Robinson. 

Mr. E. R. Weeks read the following 
paper : 


“POPULAR PREJUDICE AGAINST 
ELECTRIC LIGHT WIRES.” 





By Epwin R. WEEKS, oF Kansas City. 





‘The long line of martyrs to newly-discov- 
ered facts gives ample proof of the tendency 
of man to adhere to the old and fear and 
reject the new. Even in this nineteenth 
century of progress, when invention presses 
on invention, discovery on discovery, the 
latest and one of the greatest discoveries feels 
the impulse of doubt and opposition and 
popular prejudice, the old summation of 
iguorance cries out against electric lighting. 

It is true that the superiority of the illumi- 
nating properties of electricity has brought 
about its use to a remarkable extent, yet the 
prejudice against the methods of general 
distribution bids fair not only to hinder its 
widespread adoption, but to result in legisla- 
tion that may retard our industry, or burden 
it so heavily that the small beginnings upon 
which we must depend for the general diffu- 
sion of the electric light will be prevented by 
the great cost of construction and mainte- 
nance. It behooves us, then, to inquire into 
the causes of this prejudice and to discover 
its remedies. 

It mus! beadmitted that there is an element 
of danger connected with our business. But 
the same is true of all modern devices that 
have materially assisted progress. Now that 
we fully comprehe d the power of steam, 
we cav only wonder that its applications met 
with no more opposition than they did. 
But every one thought he knew what steam 
was, while electricity is an unknown, invisi- 
ble agent which the popular mind holds in 
awe nearly akin to that which led the ancients 
to propitiate the god of thunder. 

The element of danger is therefore magni- 
tied to vast proportions, and this result, com- 
bined with an utter ignorance of the nature 
and laws of electricity, makes a strong case 
against a force in regard to which the wisest 
have much to learn. 

To realize the feeling of the public toward 
this industry, consider our chances as de- 
fendant before a jury in an action for dam- 
ages to life, limb or property. 

Were the jury chosen even from the aver- 
age of intelligence instead of from the usual 
stratum, the chances of a verdict for defend- 
ant would be but one in ten thousand, 
though all the expert testimony were clearly 
against the plaintiff. 

Again, this element of danger has been in- 
creased by careless workmanship and negli- 
gent maintenance. Unavoidable ignorance 
of best methods of managing machinery, 
running wires, etc., bas led to much unsatis- 
factory service, and some less of life and 
property, though in an insignificant propor- 
tion when compared with that which at- 
tended the early history of gas and steam. 
But these causes can no longer be pleaded as 
an ample excuse, for, although no system of 
electric lighting has attained perfection, the 
safest and most efficient methods of construc- 
tion are well known, and the poor workman- 
ship seen in the lines in many of our cities, 
the temporizing resorts and money-saving 
devices in an industry that needs perfection 
in all its parts, prove that complaints against 
us are not wholly without foundation. 

Much of the popular prejudice against 





electric lighting apparatus is the outgrowth 
of the opposition that this branch of electric 
industry has met with from gas interests and 
in quarters from which we had reason to ex- 
pect a most kindly welcome and considerate 
treatment. It is true that light wires con- 
veying currents of high tension or enormous 
quantity are not very desirable neighbors for 
either telephone or telegraph lines, but the 
commodity they carry is just as valuable to 
commerce, and to the convenience of the 
public, and has the same right to existence, 
to accommudation, as have the ‘‘ great con- 
veyers”’ of the present age. It might seem 
strange that we have met with such unkind 
treatment from our cousins in these kindred 
industries. Yet from time to time we find 
newspaper articles and reportorial interviews 
with telegraph and telephone men, the relia- 
bility and animus of which may be judged 
by the following extract from an interview 
with a prominent telephone manager not a 
thousand miles from Detroit: ‘* How about 
electric lights?” ‘‘ Well, that’s a different 
thing. The are circuit in which the most 
brilliant lights are placed is a constant dan- 
ger when the lights are burning. There is 
present in the wire itself sufficient electricity 
to kill any man. You don’t have to wait for 
lightning to come along. The lightning is 
there. Many alamp trimmer rues the day 
when he first went into electricity, and the 
chances for paralysis of the man who Landles 
electric lights are a thousand to one in the 
case of a man who handles telephones. 
Yes, there have been a number of fatal cases 
in that line of business. I knew one man 
who used to trim the lights on top of the 
150-foot mast in Union Square, New York. 
One day he was trimming the lamps, and 
some people who were watching him saw 
him topple over and fall to the ground, It 
was not a mismove, but a let go. Well, the 
company said he had heart disease, or a fit, 
but it was just electricity that killed him. I 
think, though, that the greatest danger is in 
case of a fire. I have known a number of 
firemen to be knocked down ‘and quite 
severely hurt at fires by the electricity from 
electric light wires. The fireman may be 
holding the brass nozzle of a hose, and the 
water may be striking a wire through which 
a strong current is passing. Presently the wire 
breaks, or some one urns off the electricity, 
and the current will run down the stream of 
water and pass through the body of the fire- 
man, perbaps seriously injuring bim These 
conditions are not unusual at a fire, and are 
impossible for a fireman to guard against. 
It is really far more important that electric 
light wires should be put underground than 
either telegraph or telephone wires. It 
would interfere far less with the former busi- 
ness than with either of the latter.” 

Such a tissue of misstatements and rank 
ignorance seems, to those who know the 
truth, to need no refu'ation. But the masses 
have no technical knowledge by which to 
judge of the utter falsity and absurdity of 
the whole thing, und therefore the result in 
forming a public opinion is highly preju- 
dicial to our interests ; for people are willing 
to have their fears fed by those who will. 

If these are some of the chief causes that 
have led to the popular prejudice against 
electric light wires, the remedy is plain. 

Let there be better construction in putting 
up poles and in running wires. Let there 
be a rigorous exclusion of all make shift 
devices. Let the entrances to buildings be 
made in the neatest, most inconspicuous 
and above all, safest way. Let grounds and 
crosses be rendered impossible except under 
circumstances beyond human control. 

Maintenance should be looked after with 
such vigilance that the evils attendant upon 
the necessary crudity of much of our appara- 
tus be reduced to a minimum. 

A thorough system of inspection should 
be instituted in oider to quickly detect and 
correct trouble ; complaints from apy quar- 
ter should be patiently heard and the causes 
removed as soon as possible. In other words 
by the best construction, by ready, constant 
and obliging attention we should seek to 
render the uvavoidable imperfections of ser- 
vice and immaturity of our apparatus less 
apparent. 
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One of the most weighty causes of preju- 
dice would be done away with if a more 
fraternal spirit among the various electric in- 
dustries could be created. All should work 
together for the common good. Each adapt- 
ation of electricity has its special needs which 
every other is bound to respect, and nothing 
is gained by attempts to exclude any one of 
them. Each is necessary to the present, and 
cach is hereto stay. Each has its own weak- 
ness which can neither be hidden nor cured 
by attacks on the others. 

The members of this Association may ac- 
complish much in one direction at least, and 
that by working for the enlightenment of the 
general public as to the agent we employ. 
Only through such enlightenment can we 
hope for justice, either in the courts or at 
the bar of public opinion. 

As people more fully understand the char- 
acter and usefulness of this force, its channels 
of operations, how’ perfectly it may be con. 
trolled, and the many advantages of its adapt- 
ations for lighting, most of the prejudice 
against it will disappear. 

The telegraph and telephone industries 
have been fully explained to the public in 
popular treatises ; but we have been some- 
what remiss in this respect. The promoters 
of electric lighting have been so occupied in 
introducing their apparatus that they have 
confined their writings to technical journals 
and have left the instruction of the public to 
such teachers as the one above quoted. 

(Applause.) 

The secretary read a communication from 
the Franklin Institute inviting the members 
of the Convention to be present at a meeting 
of the Institute to be held the following 
evening, and placing the library and reading 
room of the Institute at the disposal of the 
members. : 

The invitation was, on motion of Dr. 
Moses, accepted, with the thanks of the Asso- 
ciation. 

The discussion of Mz. Weeks’ paper was 
then opened by President Morrison, who 
observed that two things made cheap work 
possible—sharp competition and bad pay. 
He continued : I know of parent companies 
who are not able to get a sufficient number of 
men to allow them to use their names for 
incorporators for the company, and they paid 
them in stock of the company that they 
organized. They induced these men to lend 
their pames for this purpose. They fur- 
nished the money to establish the plant 
and they did then and do now a losing busi- 
ness. They not only do this losing business 
themselves, but by this sort of competition 
have injured the business of the honest elec- 
tric light companies who have put up dollar 
for dollar of their capital and employed it in a 
bona fide interest in the locality. Now there 
is the disease. We have endeavored to 
apply the remedy through the National 
Electric Light Association. That is put in 
a crude sort of a way, but when you boil it 
down you will find there’s bones in it. 
(Laughter. ) 

A communication was read from Mr. S. E. 
Barton, Chairman of the Committee on Elec- 
tric Lights of the New England Insurance 
Exchange. 

Pror. Houston discussed the subject at 
considerable length. He said it was clear 
that the electric light which had appeared in 
almost every decade since 1800, only to 
vanish again, had at last come to stay. He 
dwelt upon its safety and superiority as an 
itluminant to other artificial means of light- 
ing. Electric light companies should not 
only court, but insist upon, the fullest de- 
gree of inspection the underwriters can pos- 
sibly ask. The electric light wires, now a 
source of so much concern to newspaper 
men, are only a tithe of the wires that the 
increase he anticipated in electric busines 
would necessitate ten years hence. He did 
not think the difficulty as regards the dangers 
coming from electric wires will be removed 
by putting them underground. (Applause. ) 
‘*On the contrary,” he continued, “I am 
confident that the time will come when the 
dear public will sing a very different song 
from what it is now singing on the subject. 

If any law shall be passed (and there are 
inklings of such a law) restricting the highest 





electromotive foree on any line to 250 or 
300 volts, the progress of arc lighting in this 
country would, in his opinion, be completely 
barred. Even such a limitation would not pre- 
vent the accidents it was intended to prevent, 
if it were true, as there was reason to believe, 
that the average person who is killed by an 
electric light current is not killed by a current 
normally generated by the machine, but 
most probably by the extra spark produced 
on breaking the contact. A machine capable 
of only giving a few hundred volts would, if 
the-circuit were suddenly broken, probably 
produce several thousand volts. 

Dr. Moses, in the course of a brief discus- 
sion, suggested as the probable cause of the 
Temple fire in Philadelphia that some one, 
in his zeal for giving a finer illumination at 
a certain point, had put on a socket a lamp 
carrying five times as much current as the 
wire was calculated to bear. 

Mr. Herrine thought there must be some 
bad mistake in the wiring if a lamp carrying 
five times the amount of current can be 
placed in the socket, and not fuse the plug. 

The Convention then adjourned till Wed- 
nesday, at 10 A, M. 


Seconp Day’s ProcEEDINGs—WEDNESDAY 
FoRENOON. 

The Convention was called to order at 
10.30 a.m. by President Morrison. 

The Secretary read a communication from 
the Electric Club, of New York, stating that 
the following resolution had been adopted 
by the Electric Club. 

Resolved, That the President of this Club 
appoint a committee of five, including the 
President, to confer with the committee that 
may be appointed by the National Electric 
Light Association, to consider the question 
of uniform rules and regulations to govern 
the installation of electric light plants; that 
these committees be requested to confer 
with the representative underwriters, and 
that they be solicited to take measures au- 
thorizing the appointment of a committee 
for the consideration of this matter with the 
committees above named, and that a report 
will be expected from this committee at the 
next regular meeting of the Club, March 3d. 

The letter stated the following committee 
had been appointed by the Electric Club: 
Mr. Geo. W. Hebbard, President of the U.S. 
Electric Lighting Company; Mr. Geo. W. 
Stockley, President of the Brush Company; 
Mr. T. A. Edison, of the Edison Company; 
and Mr. N. T. Pulsifer, of the Mather Elec- 
tric Company; and the President of the Elec- 
tric Club, Mr. H. C. Davis. 

The communication was referred to the 
committee of which Professor Houston is 
president. 

Mr. ArtTHurR StTevart, of Baltimore, 
chairman of the legal committee, submitted 
a report on Reforms’ in the Patent 
System. 

Mr. STevart also read a telegram from 
the Hon. M. V. Montgomery, Commissioner 
of Patents, expressing his regret at being 
unable to be present at the Convention. 

A communication from the Edgerton Motor 
Company was read, inviting the members of 
the Convention to visit the establishment of 
the company. The invitation was accepted. 

Mr. J. H. Sway, of Munson & Co., Chi- 
cago, read the following paper on the Trans- 
mission of Power by Belting. 


TRANSMISSION OF POWER BY 
BELTING. 





BY J. H. SHAY, OF CHICAGO. 





The transmission of power from its origin 
at the driving well to the receiving pulley or 
shaft originated, as nearly all mechanical ap- 
pliances have had their birth, in a necessity, 
and in their first existence such creations 
have always been crude and imperfect, 
Thus we see in ancient pictures that strips of 
raw hide were used, more or less twisted, 
perhaps, but with huge, ungainly knots, 
where the ends of these pieces are connected. 
From this an advance was made when cord- 
age of imperfect construction became com- 
mon, a lineal descendant of the twisted 
thong, or a flat, untanned strip—or series of 
strips—of raw hide were connected by every 
conceivable form of knot or other awkward 
connection, 





The time which elapsed before any reason- 
ably fair belting made its appearance may be 
counted by scores of years, and during that 
long period, of all the various devices, the 
most satisfactory had proven to be a tanned 
leather belt. 

Still, the users of belts were not happy 
over the results obtained, and a radical inno- 
vation was made when an iron wire cable 
or rope made a stir for a comparatively short 
time, yet except for special purposes it has 
found little favor. A few of the more serious 
objections to a wire rope are, perhaps, worth 
bare mention. 

Constant use as a belt will, in a compara- 
tively short time crystallize and render the 
wire brittle, when it will, of course, refuse to 
bear the strain and gradually give way. 

The repairing of a broken wire cable belt 
is extremely difficult, and the mended por- 
tior is never of the same diameter as before. 

When it commences to fail it is but a short 
time until its ruin is complete ; and lastly no 
round belt has bearing enough to do perfect 
work where solid hard labor is required of 
it, and the wire belting is no better than any 
other round belt on that account. 

Other methods of transmitting power by 
gearing, etc., have had their day ; but these 
have gone out of use, and there is nothing to 
be gained by discussing these noisy methods. 
For the past half century these have been 
gradually disappearing from view, until we 
have to search for an existing example out- 
side the industrial centers of the world. 

The verdict of the mechanical engineer 
everywhere, when called to sit in judgment 
on this question, is the same: ‘‘ There is 
nothing like leather.” Yet there are as 
many kinds and forms of leather as there are 
of nearly every other animal product ; and 
while, for some purposes, we know that 
other leathers are better suited, the fact is 
undeniable that for strength, durability, ease 
of repair and adhesion, oak-tanned leather 
captures the blue ribbon, and stands superior 
to any other on all occasions. 

The first essential is found in the charac- 
ter of the hide. Due care must be exercised 
in the tannage, and thorough and careful 
selection of hide must be made to insure 
evenness of stock. Without particular pains 
in this last requisite, uniformity in the belt is 
impossible ; for the stock must be reduced 
to an uniform thickness by splitting, which 
introduces another fault, weakness, and con- 
sequent want of durability. 

Having now arrived at the point where the 
properly selected, tanued and sorted stock is 
ready for cutting and splicing, we have to 
decide which of the several methods is best 
for attaching the various lengths, to forma 
continuous belt. 

There are, as I have intimated, several 
methods of attaching these—by thongs of 
lace leather, by wire hooks, by rivets and 
burs, and finally by scarfing and lapping, the 
two scarfed surfaces being cemented under 
pressure. This has been adopted quite gen- 
erally by Western manufacturers, and any 
objection to such joints which may have for- 
merly existed, are now set at rest forever, 
through the use of more recent methods and 
materials. 

There are objections to the three methods 
first mentioned, which are at once simple 
and damaging from a mechanical point of 
view. It goes without saying that belts punch- 
ed full of holes for either lacing, hooks, rivets 
or any other appliances for fastening, are 
weakest at those splices, instead of being 
strongest. And, again, any inequality, such as 
must necessarily arise from any one of these 
fastenings, must result in undue strain on 
the belt, and give birth to aslapping motion, 
and thereby reduce the useful work of the 
power. 

We may find still more serious ob- 
jections further along. When an import- 
ant belt is properly constructed, properly 
proportioned and speeded, and _ receives 
the attention and care which it deserves, 
there is scarcely any limit to its dura- 
bility. The cause of the failure of many 
large belts may too often be found in 
some one of the above particulars. Of 
course there are other things to be consid- 
ered. It is a mistake to figure too closely 





on the length or width of an important belt. 
Do not risk a possibility of slipping, which 
means heat, and will ruin the best belt made 
in an astonishingly short time. 

It was a few years since the rule among 
one class of belt customers to depend almost 
exclusively on rubber for the severe work 
required in saw mills. This has now fallen 
into disuse, and has been replaced by leather. 
This latter proves better adapted for the pur. 
pose. 

Belting for electric light machinery, to be 
a success must have characteristics not 
necessarily found in belting for other pur- 
poses. For ordinary machinery, for.sawing, 
turning and planing, etc., there is not that 
positive necessity for that steady motion 
which must exist in an electric light belt, to 
secure satisfactory results. Itis my desire to 
point out a few of these peculiarities, and at 
the same time particularize some methods of 
prevention. Perfect uniform motion, other 
things being equal, means a steady, even 
electrical force, and this, as I understand it, 
means uniform, steady light. One acknowl- 
edged advantage which pertains to the elec- 
tric light, more especially to the incandes- 
cent form, is its steadiness and freedom from 
flicker, and to obtain this a uniform belt 
must be used. This uniform motion of the belt 
must exist throughout its entire length, not 
only at the portions between the laps, but in 
the laps themselves. The presence of anything 
which would increase the heft or thickness 
of the belt at the laps is no worse than at 
any other point, nor any less mischievous. 
No engineer would consider it an advantage 
to have the driving pulley out of true a 
quarter of an inch on one side, and yet this 
would have probably no worse effect upon 
the uniformity of the dynamo movement 
than an additional thickness at the laps of 
the belt. 

Another cause of irregular motion may be 
found in a slipping belt. A certain amount 
of suction, of the power known among 
engineers as vacuum pressure, which of 
course means atmospheric pressure, is a 
positive necessity to hold the belt in place, 
and to make its pull uniform. The more 
closely the belt hugs the driving pulley, 
of course the more perfectly and quietly 
does it accomplish the end sought. Now, it 
takes but little thought to comprehend, in 
fact it is apparent on sight, that a belt which 
is lifted from the pulley every four or five 
feet, allowing the air to enter the space 
between the belt and pulley, can only pro- 
duce unsatisfactory results. Experience has 
demonstrated that the most perfect remedy 
for all this irregular action from any of the 
causes mentioned is in such a union of the 
laps as is produced in scarf joints, simply 
relying on the cement; discarding rivets, 
pegs, wire or any other form of fastening. 

To accomplish these results there is still 
one vital qualification necessary which I 
have not mentioned. Unless the belt has 
been properly stretched in the manufacture, 
the hard, rapid pull of dynamo work will 
soon render it necessary to take out the 
slack. This should not be. This proper 
form of belt is to be had, and the electric 
light fraternity of the West has quite gen- 
erally endorsed its use. Of the care of belt- 
ing in use a few words may not be out of 
place here. The saturation of belting by 
any kind of oil is destructive. Belting stock 
properly prepared needs, occasionally, sim- 
ply a slight coating on the grain. The 
dressing ordinarily offered in the market for 
this purpose is destructive. They are mostly 
of the mineral oil variety, and contain more 
or less of those light products of distillation 
known as naphtha, benzine, etc., and com- 
bine readily with many animal and vegetable 
preducts, tending to destroy their integrity. 
There are belt dressings produced, which not 
only do not injure, but really add to the life 
and power of the belt. 

Without making any invidious compari- 
sons, I may, perhaps, be permitted to say that 
a special study has been made by a Chicago 
establishment of the needs of the electric 
light fraternity, and we who areintimate with 
the process of manufacturing are convinced 
that success must everywhere result from an 
evenly matched, uniformly thick belting. 
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Mr. A. V. GARRATT proposed the follow-' 
ing resolution: 

Resolved, That the committee on insula- 
tion be instructed now to confine their labors 
to the question of iusulating covering for 
wires, but to treat the question broadly, and 
that the next semi-annual convention em- 
body in their report a thorough treatment of 
ihe problems involved in the setting of 
dynamos, converters, etc., and such allied 
information as may seem to them appro- 
priate. Adopted. 

THe PRESIDENT: I think it would be well 
to change the title of that committee; I think 
it ought to be the proper insulation of wire 
ind the proper installation and construction 
of plants. 

On motion of Mr. Haskins it was agreed 
that that would be the title of the com- 
mittee. 

On motion of Mr. De Camp it was agreed 
that a committee of three be appointed to 
revise and amend the by-laws, and report the 
same at the next meeting of the committee 
in August. 

A brief paper by Mr. Wm. Baxter, Jr., of 
Baltimore, on Electric Motors, which treated 
of the subject in a general way, was read by 
the Secretary. Mr. Baxter's paper began 
with a reference to the steam engine and its 
gradual development since the time it was 
first invented, 2,000 years ago, and specu- 
lated upon what might be the ultimate de- 
velopment of electric motors (which had 
already in the brief period of their existence 
attained such a degree of efficiency) when 
they should have been in the field as long as 
the steam engine has been. He dwelt especi- 
ally upon the subject of small motors and 
their superiority to steam power, owing to 
the comparatively smal] space required for 
their accommodation and other advantages. 

Pror. EDGERTON, in the course of a brief 
discussion of the subject of Mr. Baxter’s 
paper, said: If we look over the field I do 
not think any man can shut his eyes to the 
fact that where one man will use electric 
light, ten men, yes, one hundred men, will 
use the current for power. The electric 
light is to all intents and purposes a luxury. 
A man could get along with gas, if his busi- 
ness fell off or he could use something else, 
but when you put a motor into his place and 
put some money in his pocket you have got 
hold of that man as long as the business 
continues. I wanted to suggest that this 
Convention appoint a committee to con- 
sider the matter of the price of furnishing 
current, by the electric light people, and pre- 
pare a scale of prices which would be 
mutually satisfactory, to be offered at our 
next meeting. 

Mr. DeCamp: I think that Prof. Edger- 
ton’s suggestion that a committee be formed 
for establishing a scale of prices is a good 
one. If that committee is formed I will 
make this suggestion, that they be made up 
of gentlemen who are doing business under 
different conditions, and that they make the 
price that they are able to get for motors on 
a percentage by way of comparison with the 
price that they are getting for lights. To 
illustrate, the scale of prices that we get for 
motors thus faris about 65 per cent., I think, 
of our light prices. Now in that 35 per cent. 
difference we are supposed to have the ad- 
vantage of the cost of attendance on our 
lamps, the cost of carbons, and the main- 
tenance of the lamp in good condition. As 
an offset to that we have the cost of obtain- 
ing our motors, which up to the present 
time we have thought it wise to do our- 
selves. When the schedule of prices is 
made up by the different parties doing busi- 
ness under different conditions they. should 
make their report of prices on a percentage 
of their light business. If a man rents his 
lights for $10 per month, and is renting his 
power for 65 per cent. of that, of course he 
is getting his power very cheap. If that 
was the only price he could obtain from his 
customers it would not be any guide where 
we have to give more for our iights. 

Mr. Duncan, of Pittsburgh: I have no 
hesitation in stating for the information of 
the Association that by distribution of power 
we can obtain twice as much as we can for 





light. We have no difficulty in placing 
these motors at all. The demand comes to 


us ; we do not go afterit ; and furthermore, 
the satisfaction obtained is such that we have 
on record ‘in our office statements to this 
effect : parties who have used these motors 
for six months as against steam or gas power 
engines, would be willing to pay twenty-five 
per cent more for electric power. Of course 
that was gratuitous on their part, because we 
certainly ask them next year to step up in- 
stead of down. 

I;do not think that a motor requires any 
particular attention. An arc light does re- 
quire particular attention. The carbon 
setter, if he is a practical man at all, after 
a training of a week in the shop, with 
proper directions, can make a round twice a 
week to every motor in service and give it 
what attention it requires, and it is part of 
his duty to make a report as to the condition 
of the motors, the same as with respect to his 
carbon setting and his lamps. I think we 
have arrived at that point where we can 
safely say that, in large cities, the distribu- 
tion of power by means of electricity is such 
that it will pay to run it either as a separate 
plant or in connection with the lighting 
business, and it is simply a question whether 
the lighting people are going to step in and 
keep in, and keep that question to them- 
selves, or whether they are going to allow 
someone else to step in and take it as a 
separate power business. After we placed 
four or five motors we arrived at the conclu- 
sion that it would be a very good thing for 
the customer to buy the motors; in other 
words, that it will be a very good thing to 
have the customer interested in the business, 
and I can say that so far a majority of our 
motors are owned by the subscribers, and 
that one person in their employ is directed to 


‘give proper attention and care to the motor, 


and that we make an inspection and see that 
they do not crowd on more work than we 
guarantee. (Applause). 

PRESIDENT MorRISON pointed out the im- 
possibility of having steam power so ar- 
ranged as to be distributed in localities in 
large cities where rents are low, and where 
the small manufacturers which it is the 
policy of municipal legislation to encourage, 
could be established, if the power to operate 
them could be obtained. Electric motors 
provide the means of supplying this want. 
He continued: I do not think that any of 
us have gone sufficiently into this question 
to be able to say whether the motor business 
is or is not desirable simply as an adjunct to 
electric lighting. I do not believe that 
that question can be solved except by ptacti- 
cal work. The nearest thing to practical 
work that you have heard so far is the report 
of Mr. Duncan, of Pittsburgh. He tells 
you that the result has been a profit to his 
company, and he stands aliving witness to 
ihe profitableness of the motor business. 
With the present outlook, I believe the 
report of the investigators in that field to 
be in favor of the adoption of motors as the 
proper method of distributing power. 

Mr. A. F. Upton: The whole question 
of motors, in Boston, has been satifactory in 
every respect. They are ruuning the ele- 
vators two miles from the central station, 
with the most perfect success. Thereis now 
running in Boston about 300 horse-power, 
and one-third of the whole power is used in 
transmitting power. 

Mr. H. McL. Harpine: Of course, in 
the power business it is impossible to give 
any fixed price. In Boston we charge $125 
for horse-power per year, for ten hours per 
day. Toshow what we mean, we get fora 
horse-power there on a motor only $75 per 
year, and that is $6.25 per month; we placed 
it where we were running in one place nine 
sewing machines. All we could get from 
the light rates was $300 per horse-power per 
year; the highest bill was 80 cents per night. 
One point which I want to insist on very 
strongly is: sell your motors, do not rent 
them. When a motor is placed in a shop, 
we select some reliable man, and put it in 
his charge. That man fills the oil cups, and 
starts it in the morning, and then our inspec- 
tor goes around at certain intervals and sees 
that everything is all right. In Boston, 
from about forty or fifty motors, we are de 
riving an income which, is paying to the 





Edison Company on their original stock! 
($100,000) 8 per cent. from power alone. We. 


are selling more ten horse-powers than any 
others. We guarantee the horse-power of 
every motor sent out. We are running the 
largest elevator in Beston—a freight elevator 
12 feet long and 6 feet across, going about 
60 feet per minute. We are also running a 
passenger elevator, going 100 feet a minute. 
Those are both run from one motor of about 
15 horse-power. We burn cheap fuel—one 
ton of screenings, which costs about $2, and 
one ton Cumberland, costing about $1.50 
per ton, all delivered. We use the Jurvis set- 
ting, and from that get excellent results. 
{Laughter and applause ] A large proportion 
of our business is elevator work, and work 
that is done in the wholesale part of the 
city, which at half past four o’clock is al- 
most entirely deserted, and so our power 
begins to go off about the same time the light 
comes on. We are not using up one-quarter 
of the current which we could obtain from 
the station. We furnish lights in the day 
time as well as at night. 

Mr. W. C. Kerr: Only when the incau- 
descent station has spread its wires all over 
the resident portion of the city will it be 
feasible to load very much beyond your act- 
ual capacity. I know of towns where there 
are electric lighting stations and where the 
business portion only takes about 400 lights. 
Take the residences whose occupants evi- 
dently spend more than $4,000 a year to live, 
and the capacity of that town for incandes- 
cent lights was about 7,000, yet the business 
portion took only 400 to 500. Now, when 
you get 7,000 lights there, that is the time 
that you can rent above the capacily of your 
station. 

Mr Duncan: That is a hypothetical case 
—if you get the 7,000. But in large cities, 
where you come to do this lighting as a busi- 
ness, you cannot figure on over 33 per cent. 
in excess of your power. 

Mr. Kerr: I think Mr. Duncan is exactly 
right for the conditions assimed—for in- 
stance, in Pittsburgh. 

Mr. Garratt, referring to the statement 
in Mr. Baxter’s paper that the cost of zinc 
as a fuel was much more than the cost of 
coal, and that a pound of coal contained 
more chemical energy than a pound of 
zinc, observed that at the present time a good 
working engine does not show at the driving 
pulley over 13 per cent. of the energy which 
the coal used under the boiler may contain. 
No man in his right senses would say that 
zincis a cheaper fuel to use than coal; neither 
would it be wise to say that under no condi- 
tions whatever may zinc be burned as a suit- 
able fuel to produce electrical energy. There 
is a use for zinc asa fuel. It was said here 
that zinc had not a place, but it has a place, 
and it fills it. 

Mr. R. T. McDonaxp, of Fort Wayne, 
expressed the opinion that the price charged 
for motors, as compared to the price charged 
for lights, ought not to be mentioned by the 
committee which it wus proposed to appoint, 
but they should agree upon what they ought 
to charge for motors on the basis of the 
price of coal. He thought it would not be 
long before a majority of electric light com- 
panies would be using motors. 

Mr. De Camp: I move now that a commit- 
tee be appointed from companies doing busi- 
ness under various conditions. The sugges- 
tion I made as to preparing a schedule of 
prices on a percentage with comparison with 
the prices obtained for lights was offered 
with the purpose of allowing the companies 
who are going to be governed by that scale 
of prices to determine which was the most 
profitable business for them to do. Some 
companies may be getting 50 per cent. more 
for their motor service than they are for 
their light service; our percentage is the 
other way; so that if they make that state- 
ment at the time they make their report, it 
will be a very intelligent guide for any other 
company to go by. 


But while I have the floor, Mr. President, 
I want to call the attention of the Conven- 
tion to another point which we have made 
in our business, and which I have heard no 
For instance: We rent a man 
We charge him $6 for,them. 


one speak of. 


five motors, 





We rent another man ten motors, and charge 
him $11, The man that has the ten motors 
gives up his business, or moves to some point 
where he cannot utilize his motors, and he 
sells them to the man who has the five. That 
man couples them in with his, and we are 
running sixteen motors and charging the 
man $6 for them, and he runs them a couple 
of months without our knowing anything 
about it. 

Mr. Duncan: Where is your inspection? 

Mr. DE Camp: We are not supposed to 
need any inspection. It occurred to me that 
that would be very easily overcome by 
simply putting a cut-out on each motor. 

Mr. Duncan: There is another way of 
way of overcoming that, and that is to bind 
the man by his contract. 

Mr. De Camp: He won't stay bound, 
though. 

Mr. R.W. Pore: Mr. De Camp's difficulty 
was obviated by the Gold and Stock Tel- 
egraph Co. originally by charging the sub- 
scriber $100 for installing the instrument. 
It was understood in the lease that this did 
not give him the ownership of the machine. 
The company retained their machine. They 
also retained the $100, and the original sub- 
scriber retained his privilege of leasing an 
instrument from the company. This privi- 
lege was transferrable. If be could find an- 
other party who desired the machine he could 
make an agreement with him for that right. 

THE PRESIDENT stated at this point that the 
first paper of the afternoon session would 
be that of Mr. F. J. Sprague, which would 
be a continuation of the motor question, and 
Mr. De Camp asked permission to bring up 
during the afternoon session his resolution 
for the appointment of a committee to take 
into consideration the matter of charges of 
electric light companies for motor service. 

Mr. W. R. Krmpatu offered some sugges- 
tions with respect to the subject of wire 
gauge for the consideration of the wire gauge 
committee. 

The Convention then took a recess until 2 
P. M. 

WEDNESDAY AFTERNOON SESSION. 

Mr. Henry Hine offered the following 
resolution, which was seconded by Mr. De 
Camp, and adopted : 

Resolved, First—That the report of the 
Legal Committee be referred to a committee 
of five, to be called “the Committee on 
Patent Legislation.” 

Second—That it shall be the duty of this 
committee to carefully consider the report 
and proposed bill, formulate a plan for the 
presentation of this matter to Congress, and 
Teport at the next session of this Associa- 
tion. ° 

Mr. A. F. Upron read a paper on ‘‘ Plans 
for Installing Central Stations.” 

After the reading of the paper, Mr. De 
Camp offered the following resolution : 

Resolved, That the chair appoint a commit- 
tee of five having experience in operating 
motors from central stations to tabulate rates 
for motor service, their report to be upon 
the basis of the price received for arc and 
incandescent light service. 

Mr. De Camp: That report to be received, 
and considered by the next meeting of the 
Association. 

Mr. Duncan: I would suggest that it 
would be well to confine it to stations operat- 
ing not less than 300 horse-power. I offer 
that as an amendment. 

The amendment was accepted by Mr. De 
Camp, and the resolution adopted. 

THE PRESIDENT: The chair will appoint as 
a committee on the report of thechairman of 
the law department Mr. Arthur Steuart, of 
Baltimore, chairman; Mr. Kerr, of New 
York; Mr. Ridlon, of Boston, and Mr. 
Sprague, of New York. 

Mr. StrecvartT: Mr. President, please do 
not be over modest. The committee were 
very anxious to have you as a member of that 
committee. 

THE PRESIDENT: I shall take great pleasure 
in appointing Mr. Morrison on that com- 
mittee. 

Mr. F. J. Spracue, of New York, then 
addressed the Convention. His remarks will 
be published in full in a subsequent issue. 
In the course of his remarks, he said: I will 
cite one or two instances to show the econ- 
omy of the transmission of power by elec- 
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tricity. There is a firm of chemical dealers 
—James L. Morgan. I believe—who are run- 
ning a freight elevator. They have got a 
three borse-power motor. They work it up 
to 44 yuite often. Their bills average about 
$1°.50 per month ; that is, $150 per year in 
round numbers. Had that motor been used 
simply to its normal capacity of three horse- 
power for ten hours a day, their bills would 
have been about $1.200 a year. So you see 
the average percentage of the time of the 
use of their motor is less than 15 per cent. 

There you have an example of a motor, 
the people using it as they please, as many 
hours a day as they please, and they find by 
their meter bills that they only use that 
motor to 15 per cent. of its capacity. Now, 
we take a great many of these cases—print- 
ing offices and burnishing machines, etc., 
sometimes where they run continuously and 
where we knew the machine was oftentimes 
overloaded, and we found this simple fact, 
that with the whole capacity of motors they 
average not over 33 per cent. of their ca- 
pacity. The highest record we had was 51 
per cent. In no case did we find, where 
they used. their motor without any let up, 
that the bill was more than 51 per cent. of 
the capacity of the motor. 

Mr. De Came: Will you allow me to ask 
you as to the distribution of the business ? 
Was it distributed among the class of people 
making up the general community ? 

Mr. SPRAGUE: Yes, sir. 

Mr. De Came: How many users did it 
cover ? 

Mr. SpraevuE: I don’t know ; but itisa 
thing which holds, no matter how many we 
take. We took specimen classes of work, 
that is, elevators and burnishing machines 
and things of that kind. Now burnishing 
machines and elevators demand an excess of 
power for short intervals of time. Now, in 
a central station for every hundred horse- 
power that you have got, you can actually 
distribute from 65 to 70 per cent. of the 
motor in addition. Probably 65 per cent. is 
a nearer limit when you consider the general 
distribution. Of course that requires, in the 
first place, a thoroughly good generator con- 
verting 90 per cent. of the electricity deliv- 
ered at the belt. In those stations you can 
recover, I say, about 65 to 70 percent. So 
it follows that you have about 175 to 180 
horse-power which you can contract to de- 
liver for every horse-power you have in the 
steam engine. The power in Boston costs 
$30 to $3) per horse-power. Mr. Harding 
started Out to rent motors, charging $125 a 
year for horse-power. The result is, for 
nearly 50 machines put in during the last 
few months, he has sold every one of them. 
That shows that we have passed the experi- 
mental stage. We are no longer dealing 
with toys or taeories. We are dealing with 
the commercial exploitation of the transmis- 
sion of power. In New York City we are 
going to introduce motors to run these Hoe 
printing presses. We are going to prove that 
in dealing with these large powers we can do 
it more economically than it can be done by 
steam engines. Ina spice store it was stated 
that the reason that they never introduced a 
sieam engive was that the percentage of dry- 
ing in the material took off their profits, so 
they in'roduced eleciric motors to run their 
elevators. 

Mr. De Camp: Do [ understand that in 
case IL had 100 horse-power in my mill it 
could be furnished cheaper from an electric 
motor than it can be furnished by steam ? 

Mr. Spracue: Yes, if you are running in 
connection with a central station. 

Replying to a question by Mr. Ridlon, Mr. 
Sprague said : Water power is not the most 
reliable power in the world. If I were going 
to deal with a central station, I do not know 
but that I would sooner deal with a steam 
station than one running on water. 

Mr. Ruopes: About water power, is it 
possible to transmit water power to a dis- 
tance, say, of 10, 15 or 25 miles? 


Mr. SPRAGUE: Yes, sir. There is this 


element to consider in the transmission of 
power (it is just as practical a question as 
the transmission of energy by any other 
means)—the moment that your interest on 
your plant and the depreciation and the cost 


of operating exceed or equal the cost of pro- 
duction in the central station, just that mo- 
ment you want to drop the transmis<ion of 
power from any given distance. (Applause.) 
That is, if you want to go from A to B, and 
that is a distance, suy, of two miles, you can 
transmit that at a certain pressure. If you 
want to go ten miles, then the question 
comes in, will my investment and the depre- 
ciation cost me more than if | generated my 
power at that point, no matter whether it is 
steam or water? Now there is a great deal 
of talk about transmitting the power of 
Niagara Falls to New York City. It never 
will be done in this wide world. (Applause ) 
The transmission of power even ten miles 
does not pay. Coal is too cheap. 

Mr. WEISSLEDER : How about running :« 
street railway where the conductors are six, 
cight and ten miles long? 

Mr. SpraGcue: You have to work to a po- 
tential of four, five, and sometimes six hun- 
dred volts to get the highest economy of 
transmission. There is a point where th« 
saving of the one is just balanced by the 
inereased expense of the other. That mo 
ment you want to stop. (Applause.) As 
an illustration of the practicability of the 
transmission of pewer, we are running now, 
I suppose, in twenty different cities of this 
country. I have never seen over one-tenth of 
the machines being run which we have sent 
out. These machines have been going to the 
Argentine Republic, to Germany, to Canada, 
and are now going to Japan. So you see it 
has gone beyond the experimental stage. I 
think there is a limit to the electromotive 
force, and that Deprez has gone beyond that. 
I think the highest practical limit should be 
about 2,000 to 3,000 volts at the central sta- 
tion, and 1,000 to 2,000 volts at the motors 
themselves. With these potentials there is 
no practical difficulty in dealing with the 
machines if they are properly built. 

Mr. Rmw1ion: Would it be any better to 
use an alternating current than a constant 
current—the regular are current of to-day? 

Mr. Spracue—While I believe it is pos 
sible to run motors on alternating currents, I 
have not gone far enough into that to state 
what the results have been. 

Mr. Ripton: Would it be of any assist- 
ance in running motors on an arc light cir- 
cuit to use a distributing box, or to use it on 
an alternating current? 

Mr. Spracue: No, sir. I do not deny 
the possibility of running motors on are 
light circuits. We are running on that class 
of circuit, but it is a limited field. ; 

A number of questions were put to Mr. 
Sprague, which were finally summarized by 
Mr. Morrison as follows: It is not the inten- 
tion of Mr. De Camp or any of those present 
to discuss the motor business as a business 
exclusively. The question is whether they 
can take any part of the motor business 
at a profit, their business being arc lighting. 
Now having a surplus of power, can that 
power be utilized at a profit to arc light com- 
panies? They do not propose to buy any 
more machivery; they do not propose to 
build additional lines, but to utilize the dyna- 
mos they have and to utilize the power they 
have. : 

Mr. Spracue: Unquestionably you conld 
do that, but that limit- a man’s capacity. and 
it makes the motor business simply an ad- 
junct to electric lighting. Now that is the 
great fault with many Edison stations I have 
had to do with—making the motor business 
an adjunct to the electric lighting business. 
If one stution I have in mind had taken the 
capacity of their station a few weeks ago, 
and run it for motors, they would get double 
the amount they are getting for light to-day. 

Mr. Law: The question with us is 
whether it is going to pay us to put on any 
motors or not. 

Mr. Spracoe: Unquestionably; yes, sir; 
do it, put all the motors you can on the cir- 
cuits, and the best motor you can get. 
(Applause.) 

After some further remarks by Messrs. 
Duncan, Powers, Law, and Phelps, the dis- 
cussion closed. 

The Chair appointed the following com- 
mittee to nominate officers: Mr. Weiss- 





leder, of Cincinnati; Mr. Stanley, of Bridge- 


port; Mr. Powers, of Troy; Mr. Noonan, of 
Paterson; ard Mr. Ridlon, of Boston. 

Pror. Houston was requested to address 
the Convention on metors, and in the course 
of some very interesting remarks on the sub- 
ject, he said that he thought inventive genius 
wvuuld before long devise a practical means 
whereby the burning of coal could be ap- 
plied directly to the production of electricity, 
and as soon as that was accomplished the 
steam eogine would become a thing of the 
pust, and would be exhibited in museums as 
an interesting historical curiosity showing to 
pos‘erity the clumsy devices with which 
their ancestors managed to get along. 

The Convention then adjourned until the 
following day, Feb 17th, at 10 a. M. 

On the convening of the Association at 
10 A.M., an invitation to attend the meeting 
of the New York Electric Club was ac- 
cepted. 

Mr. Frank Ridlon offered the following : 


Whereas, The services rendered gratu- 
itously to this Association by Mr. Thomas 
McCoubray, the Secretary, have been par- 
ticularly valuable and meritorious, your 
Executive Committee would recommend 
the adoption of the following resolution : 

Resolved, That the sum of $100 as a par- 
tial recompense for his valuable services as 
Secretary of this Association. 

Adopted. 

Mr. F. H. Ball, of Erie, Pa., 
following paper on 

CONVERTING THE HEAT ENERGY 

OF COAL INTO ELECTRICAL EN- 
ERGY. 

I have been very much interested in the 
proceedings of the Convention, and it being 
my first appearance as a member, I have, 
with some hesitation, asked your indul- 
gence, promising to be very brief. 

A subject which cannot but interest us all 
is the direct transmitting or change of the 
heat energy of coal in’o electrical energy. 

The present method of this change by 
means of the steam engine and boiler, is at- 
tended by such an enormous loss that there 
is room for a correspondingly great gain. 
It is a remarkable fact that the changes from 
dynamic energy to electrical energy, and 
from electrical back to dynamic energy: are 
attended with no such loss. 

It is well known that an electrical dynamo 
will transform nearly 100 per cent. of dy- 
namic into electrical energy, and Mr. Sprague 
told us yesterday that an electric motor will 
change’90 per cent. of electrical energy back 
to dynamic energy. 

We saw last night at the Franklin Insti- 
tute that electrical energy may be stored and 
ifterward return 80 per cent. of the amount 
so stored. 

All these losses are small, but unfortu- 
nately we must first obtain our energy from 
the heat energy of coal, and in this process 
the loss is enormous. 

First. we lose a large amount of beat which 
we are unable to make our boiler absorb. 

This I think our friend Mr. Upton will 
admit, even with the Jarvis furnace. 

Then there is a constant loss by radiation. 

The greatest source of loss, however, is in 
the fact that even the best known form of 
steam engine will transform very little of the 
heat energy of steam into dynamic energy 

Then we have the still further loss in the 
change from dynamic to electric energy. so 
that it is ques ionable if more than 5 per cent. 
of energy of coal can by the best known 
methods be transformed to electrical energy. 
The remaining 90 per cent. is what we are 
all after 

To utilize any considerable amount of this 
waste means not only to supersede the steam 
engine, but to entirely revolutionize most of 
our present methods and appliances, and 
mike many things possible that are now 
impossible. That this will be done sooner or 
later seems at least possible, and let no man 
risk his reputation as a prophet by saying 
that it will not 

If a processtis never discovered by which 
the loss attending the transformation of heat 
into electric energy may be reduced to corre- 
spond with the changes between the other 
forms of energy, it may be that a very large 
reduction of this loss by some inexpensive 
converter will still supersede the steam en- 
gine, or make a formidable rival. 

The steam engine has done a wonderful 
work, nevertheless, and when we consider 


then read the 





that it is a successful competitor of good 
water power we shall remember it kindly for ; 
the good it has done when we have to lay it 
aside; and now, just before the steam engine 





is laid aside for direct conversion of heat 
energy into electrical energy, I want to an- 
nounce that a discovery has been made 
which may be of interest to this Convention. 

This will be its first public announcement 
before appearing in the electrical aud me- 
chanical papers. 

‘The discovery is in the direction of better- 
ing the performance of steam engines by 
obtaining a more uniform speed under vary- 
ing conditions of both load and boilerpressure. 

Tbe betier class of engine builders have in 
some instances claimed that their engines 
would generate within two or three per cent. 
up to the rated capacity of the engine. This 
means at least five or six per cent. before the 
ultima'e capacity is reached. 

The di-covery to which I have alluded 
wipes this out entirely. 

The matter is one of too great importance 
to be confined to any one type of engine, or 
even to one builder, so that engines of the 
various types and sizes will now be offered 
under contract by the builder by which he 
absolutely perfects the engine to the pur- 
chaser if any change of load or of pressure 
shall change the speed of the engine even 
one revolution, provided the load is not be- 
yond the maximum capacity of the engine. 

A letter from Mr. Van Depoele to Mr. G. 
S Bowen, covering a paper on Transmission 
of Power, which was read by the secretary. 
The paper was mostly statistical, and men- 
tioned plants which are claimed successes at 
Minneapolis; Montgomery, Ala.; Detroit; 
Windsor, Ont.; Port Huron, Mich.; Scran- 
ton, Pa. : 

Mr. Wetzler read a paper on Incandescent 
Ligh's on High Tension Circuits. 

Dr. Otto A. Moses followed with a very 
polished lecture on the Disiribution of En- 
ergy through Secondary Generators. The 
doctor paid a high tribute of praise and 
honor to Faraday and his followers, prefac- 
ing his subject proper with a bistoric resumé 
of the conversion of currents from high to 
low powers, and vice versa. A description, 
as far as it was possible, considering the seal 
of secresy by which he was hampered, of 
the new form of converter or transformer 
system of alternate induction power for arc 
and incandescent lighting was extremely in- 
teresting, and held the Association almost 
spel/bound. 

The doctor thinks that the power at Niag- 
ara may yet be brought to the seaboard, de- 
spite some figures which have been made to 
prove the contrary. He thought the proper 
way is tocarry a high current from the 
point of its generation along a purchased 
route, hidden, that people will keep away 
from it. Only tramps walk on railroad 
tracks. Then, having the commodity where 
it is to be used, transform it into such a vol- 
ume or pressure as is wanted and u-e it. 

The discussion which followed was quite 
generally participated in by President Mor- 
rison and Messrs. Weissleder, Kerr, Curtis, 
Duncan, and others. 

Before the matter had come to any satis- 
factory termination, Mr. C. J. Kintner, Chief 
of the Electrical Department of the Patent 
Office, Washington, was introduced and 
made a few remarks on the subject which 
was the subject of Mr. Arthur Steuart’s 
paper on Wednesday, on ‘‘ Reforms in the 
Patent System.” 

Mr. Kintner stated the humiliating fact 
that the entire outfit of electrical apparatus 
in his department was worth not more than 
$500. A considerable portion of this, from 
his description, is about on par with that in 
some county hospital 

Mr. Kintner, while acknowledging his 
mis-rable condition with respect to want of 
facilities, is heart and hand with the Associa~ 
tion in its endeavors, and while the Com- 
missioner of Patents is powerless to do any- 
thing, the method adopted by the Association 
will accomplish the result desired. 


Mr. Ichisuki Fujioka, mechanical en- 
gineer, and Mr. 8. Yashima, of Tokio, 


Japan, were elected honorary members of 
the Association. 

The former of these gentlemen, who is an 
accomplished scientist in the line ot electri- 
city, made a short address to the Association 
on electricity in Japan. 

The ballot for otficers for the ensuing year 
resulted as follows : 

FOR PRESIDENT. 
J. F. Morrison, Baltimore, Md. 
FOR VICE-PRESIDENTS. 
E. R. Weeks, Kansas City, Mo. 
A. J. Dé Camp, Philadelphia, Pa. 
FOR SECRETARY. 
(To be appointed by the President.) 
FOR TREASURER. 
Chas. Cooper, Brooklyn, N. Y. 
EXECUTIVE COMMITTEE. 

F. A. Gilbert, Chairman, Boston, Mass. 

George 8 Bowen, Elgin, Ill. 

Frank Ridlon, Boston, Mass. 

J. F. Noonan, Paterson, N. J. 

Dr. Otto Moses, New York. 

Eugene T. Lynch, Jr., New York City. 

Stephen Holorooke, Philadelphia, Pa. 

At 1:30 p. M. the Convention adjourned. 
The next meeting of the Association will be 
held in Boston, Mass. 
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The Telephone Suit, 





Pror. BELL AND THE ADMINISTRATION. 





FROM MR. DICKERSON’S ARGUMENT IN CLOS- 
ING THE CASE IN THE SUPREME COURT. 





This is the old story; the world knows it 
by heart. It is written in the blood of the 
martyrs, shed in this holy cause in every age 
since the eternal conflict between truth and a 
lie began. It is inscribed on the marble mon- 
uments erected by succeeding generations, in 
hollow mockery of the embittered lives and 
melancholy deaths cf the world’s benefactors. 
James Watt, of whom Lord Brough said 
that he, not Wellington, conquered Napo- 
leon, traveled through this very vale of hu- 
miliation and the shadow of death, and in 
the bitterness of his heart cried out: ‘‘ They 
assail my honor that they may rob me of my 
profits.” But were are they now? He 
sleeps in that magnificent mausoleum where 
England gathers her illustrious dead, em- 
balmed in public veneration, and secure of 
imperishable fame; while long years ago 
the waters of oblivion had overwhelmed the 
very names of her traducers with public 
contempt and imperishable infamy. But in 
all the records of the past there is none that 
approaches Bell’s—citber in glory or inshame 
—since Alexander conquered the world at 
the age of thirty years, and was assassinated 
out of envy and jealousy that he had done 
so much. Before Professor Bell was thirty 
years old he had conquered in the world of 
science, Where no dying greans or widow’s 
tears embitter the victory, but where victor 
and vanquished alike enjoy its fruits. At 
the Centennial the adulation from the as- 
sembled scientists of the world wafted to his 
senses the foretaste of enduring fame. At 
the British Association in England he was 
the admired of all admirers. At home the 
learned and the great of each city vied with 
the others to do him honor. The great 
Napoleon had founded the Volta prize, to be 
civen by the French Government to those 
who should wake iaventions of transcendent 
interest in clectricity, upon the recommenda- 
tion of the Academy of Sciences—it was 
60,000 francs and the grand cross. The 
Academy, for the first time in thirty years, 
reccommended Professor Bell, and he went 
to Paris to receive it, and there laid upon 
their table his photophone, by which he 
tulks through a ray of sunlizht as far as it 
can be preserved by lenses. The Heidelberg 
University, on its five-hundredth anniversary, 
last year, within ten miles of Reis’s home, 
gave its diploma to “ that distinguished man, 
Alexander Gr. Bell, who has conferred on 
mankind the great and constantly increasing 
benefits of labor saved, by his ingenious dis- 
covery of the telephone ;” while at that very 
hour the United States Government hada 
special agent there begging the Germans in 
vain to take the honor for their own country- 
man, Reis, and to filch it from America. 

But he had done too much for the world, 
and as Judge Grier eloquently remarked in 
Goodyear’s case, ‘‘envy would rob him of 
the horor and pirates would rob him of the 
profits of his invention.” And while the 
courts of Great Britain were with ‘‘ judicial 
anxiety” striving to save something for the 
owners of his patent there, because it was a 
fragment of a ‘‘ great invention,” unfortu- 
nately lost to its inventor by a careless publi- 
cation in England, a conspiracy was hatching 
at home to rob him of all. The appellants 
have flourished in their briefs what they call 
the ‘‘executive department's” efforts against 
us. The infringers pleaded that so-called 
Government suit in New Orleans as a bar to 
our action, but the judges made short work 
of it, saying, ‘ The filing of an information 
cannot raise the presumption of guilt. No 
more can the institution of a suit to annul 
create a presumption of nullity.” 

Professor Bell has had to meet so formida- 
ble an adversary as the Department of Just- 
ice, in addition to the vast army of infringers 
who have attacked him on every side. Cal- 
umny has been invoked with its poisoned 
arrows as the chief weapon of warfare, and 
the air has been thick with the grossest vitu- 
peration for years. The monster Pan, de- 


scending from the Arcadian hills with his} And now I say to the ‘‘ Annex” that when 
horrid roar, has joined in the hunt, and | this dreadful conflict is over, whenthe whirl 
drawn afier him the inconstant multitude. | wind of time shall have swept away the 
Amid this infernal din we have toiled on, not | clouds and the filth with which we are now 
daring to look behind us for fear we should | surrounded, and when the roaring of the 
lose our way, until at last we have rolled | beast shall be heard no more, the name of 
this huge stone to the top of the hill, where | Alexander Graham Bell will again shine 
we await your judgment on ourlabors. But/| forth, written, as it now is, on the roll of 
alas, that judgment, if it pronounce Professor | immortals, where but few apperr through 
Bell to be as white as snow, as did the New| the ages, and where we read such names as 
Orleans judgment, is only the beginning, Pythagoras, Euclid, Archimedes, Coper- 
and our Jabor will be that of Sysiphus. The) nicus, Galileo, Volta, Oersted, Arago, 
roaring demon has succeeded in establishing | Ampere, Newton, Watt, Faraday and 
as a permanency what is now known as the| Henry. In future years, when the telephone 
‘Bell telephone annex” to the Depar!ment of | shall be in every house, as necessary to life 
Justice, witha chief salaried by the year, and | as the clothes they wear, and when the name 
a host of lieutenants, all sworn in as assistant | of Bell shall be as familiar in their mouths 
attorneys-general, paid by the day, or the|as household words, it will be wondered at 
job, to hunt down this innocent man to death | that he was treated so by this ‘‘ Annex,” 
or destruction, if the resources of the Treas- | which has momen‘arily the power to use the 
ury of the United States and the ingenuity of | name and the treasury of this great and 
unlimited able counsel can accomplish it. | generous people to persecute him, just as we 

Every defense in this case is set up to be | now wonder when we contemplate that most 
tried over again in that, with one addition, | pathetic picture in history, in which the 
the House patent referred to in Brother | banished Caius Marius, the savior of Rome, 
Lowrey’s brief, because the ‘‘ Annex,” under | stands on the Carthagenian shore gazing in- 
the circumstances, is not satisfied with the| tently on the blue waters of the Mediter- 
decisions so far rendered, which Brother | ranean to that distant land where his lares 
Lowrey, the second officer of the annex,| and penates are desolate, and crying out in 
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INSULATED PLrierRs oF J. H. BUNNELL & Co, NEW YorK. 


characterizes as ‘‘a spurious brood.” Four] his agony, ‘‘O Kome, what crime have I 
weary years were spent in the Drawbaugh | committed ?” Ah, sirs, the crime he com- 
case alcne, and all must be done again—this | mitted is the crime which the benefactors of 
time with the Treasury of the United States| their race in all ages commit—the crime of 
to pay for the witnesses and reward the | having deserved so much that the baser sort 
efforts of counsel. Gray's miserable fraud | at last hate to see them and hear them called 
must again be pressed against us with num-| ‘‘O Agathos —the just. 
bers of fresh witnesses. Calumnies which | —_ > —__ 
have been hissed out in this presence against | Safety Pliers from the House of J. H. 
Professor Bell, sparing not even his vener- | Bunnell & Co. 
able parents, are multiplied tenfold in al A new and particularly effective yet simple 
venal press, and the prospect is dreary. | . : ‘ 
Neither Brother Storrow nor I have life} invention to Binteted op me page, Se werk 
|of Mr. Charles McLaughlin, of the widely 


cnueh neh cou 0 6 OTe Al gow eter oH Buna 
a ag = Co., of New York. This is an improve- 


to that, however, we propose to try the ques- . ' 
o Git, Be = y q ment in the matter of linemen’s pliers that 


ti f jurisdiction to the bitter end, and w " 
warty = peng . ©! has often been discussed and demanded, but 
don’t believe it can be done to us—let Pan 
pe has never been brought out, to our know!l- 
roar never so loud. But if it can, then ; : “ale 
. edge, in this form before. Its application 
younger, stronger, and we may hope wiser| —, x . “ : 
will be universal in all line work. The pliers 
and ubler men, must take our places, and, ’ 

: . nye are of the usual’ size and form, known as 
guided by our experience and avoiding our Stubs, and are doubly covered and insulated 
errors, defend our clients as well as they can/on the handles with a strong and slightly 
from these fierce assaults. elastic double coating of rubber and rubber 





Meanwhile, Professor Bell contemplates it | ‘@P¢ 80 vulcanized together that a uniform 
coating and thoroughly iasulated protection 


is given. This does not at all interfere with 
the efficiency of the pliers or their conven- 
ience in being handled. The company will 
introduce these pliers in all sizes, and the 
price will be but slightly increased, will 
amount to comparatively nothing when the 
safety assured by the use of the pliers is 
considered. 


all in profound astonishment and horror. 
Day by day, in the public press, and in 
the official action, he is charged with the 
most infamous crimes. Writhing in agony 
he comes to his counsel for protection. We 
are compelled to tell him that in this free 
and happy country he can have no pro- 
tection—that he may be denounced, as he 
has been in the public newspapers of tbe 
highest influence and greatest circulation, as 
a forger and perjurer, and there is no redress 
which is not worse than to submit. Mangled 
and bleeding by some of these fearful accu- 
sations, which grow blacker day by day, he 
bas begged us to show him some way in 
which he can vindicate himself in the eyes 
of the world which has honored him so 
much. I have said to him, ‘‘ Wait—take 
courage, my friend, and live through it till 
we can reach the Supreme Court, and then 
you will be vindicated.” But he asks: 
‘‘How can I live so long and keep silent ?” 
I could only point him to our great example, 
who in his hour of agony was dumb before 
His accusers, and opened not His mouth, for 





His hour had not come. 


——_- a o—__—_——_ 


«*, The communication which the Hrald 
(Indianapolis), through its representatives, 
has had with the manufacturer-, jobbers and 
business men generally during the past few 
weeks enables it to speak knowingly con- 
cerning the telephone matter, which is now 
awaiting consideration by our legislative 
bodies. The utility of the service has been 
seriously impaired in consequence of the 
telephone law passed by the last legislature, 
and a general dissatisfaction is expressed. 
Under the present system telephone com- 
munication, especially with outside towns, 
is struggling against serious drawbacks 
which are the direct result of the obnoxious 
law, while the city service can never regain 
its old-time efficien¢y until the law is re- 
pealed. In the interest of all local industries 
and al] representative business houses, to 
whom the most efficient telephone service is 
not only desirable but indispensable, it is 
hoped that the present legislature will repeal 
the telephone law. 





«*, The Los Angeles (Cal.) Telephone 
Exchange, it is stated, is to be under the 
management of Mr. D. B. Macquarrie, for. 
mer manager of the Kansas City Exchange. 

«s+ In the State Legislature of Illinois, 
Mr. Baker has introduced a bill in the House 
which provides that when one telephone is 
rented by any one person, firm or company 
no more than &3 per month shall be charged, 
or when two are rented not more than $2 per 
month. 


«x, The business man who maintains a 
telephone in bis office has many friends. 
The question, ‘‘Can I use your telephone a 
moment ?” is asked many times in business 
hours, and the ‘‘ hello !” of countless voices 
is anything but music to the ear. A small 
fee for the use of the instrument would soon 
drive away this gratis patronage. 


«*s An anonymous circular has been 
mailed to the subscribers of the Providence 
Telephone Exchange, in which the claim is 
made that an increase of rates will be made 
(as the Bell Company is so largely interested 
in the Providence Company), unless the 
Legislature of that State prevents it. Not 
much weight is attached to the circular by 
the Rhode Island company. 

«*s Mr. Chas. A. Rolfe, recently from 
New York, has been made an agent for the 
Gamewell Fire Alarm Telegraph Company, 
at Chicago, with E. B. Chandler, general 
Western representative of the company. 
Mr. Rolfe’s general knowledge of electrical 
matters will render him a valuable adjunct 
jn the territory where he will hereafter 
work; while his capability as an agent, on 
general principles, will win for him and the 
company he represents both reputation and 
business. 

«*, The New York Subway Commission 
bas ordered that work be begun on the fol- 
owing conduits, March Ist, frost permitting: 
The section beginning at Canal street and 
Broadway will have 27 ducts, turning at 
Spring street to West street it will have 15 
ducts, and from West street to Fourteenth 
10 ducts. The down town section will 
lead from Cortlandt street and Broadway, by 
way of Park row, to the Brooklya Bridge, 
and the Fifty-eighth street section from First 
to Eighth avenues will have 15 tubes of zine, 
24 inches in diameter. 

«*s A Chicago daily said in substance, the 
other day, speaking of the telepbone patent 
case, the holders of telephone stock here are 
fixed in all ways. There is a crowd headed 
by Ream which as a simon pure speculation 
has furnixhed the funds for Prof. Gray to 
push his litigation. It is with this crowd a 
play for a big stake with a very small capital. 
here are a dozen rich men in the syndicate, 
including one rich newspaper man. They 
have the control of the stock of the company 
which would be io the field in case of suc- 
ces3 in the suit at Washington. All the 
money they have been called on to contribute 
1s the necessary fund to get good lawyers 
and to make a good fight in the Supreme 
Court at Washington. The Bell people have 
many of them hedged by buying into the 
Drawbaugh. The Bell people for some 
reason or other seem to be more respectful 
toward the Drawbaugh claims than they are 
toward any of the other opponents. They 
do this by taking that stock as a hedge. 
Our Western correspondant has on several 
occasions called attention to the fact that 
large quantities of these outside telephone 
companies’ stocks had found its way into the 
strong boxes of the newspaper fraternity ; 
and inasmuch as according to Burns : 

“If self the wavering balance shake, 
1t’s rarely right adjusted.” 


The animus of the press’ attitude toward 
the Bell Company in this whole matter may 





at least be suspected. 
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More Electrical Enterprise. 


The Bishop Gutta Percha Company, of 
New York, bas just completed a new labora- 
tory, fitted with the latest and best appli- 
ances for actual and experimental tests. 

They have engaged the services of Mr. 
Otto Hoeftmann as electrician and expert in 
gum insulation. He has been employed by 
Siemen Bros. & Co., of London, for over 
twenty-two years, and from 1861 to 1883 was 
foreman superintendent in the different 
manufacturing departments of their works. 

The machinery and all appliances, both 
mechanical and chemical, of the Bishop 
Company will be thoroughly overhauled, 
improved and supplemented by new, when- 
ever necessary, under the supervision of 
Mr. Hoeftmann, under whose immediate di- 
rection the entire machinery and works of 
the Siemen Bros. & Co. of London were 
built. 

The Bishop Gutta Percha Company has 
engaged Mr. Geo. A. Hamil'on, chief elec- 
trician of the Western Union Televraph 
Company, as consulting electrician. All this 
is entirely supplemental to their previous 
equipment and facilities. Mr. W. W. 
Marks will remain in charge of the manu- 
facturing department, with his usual compe- 
tent corps of assistants. 

By thus combining rare experience and 
talent of two continents, the Bishop Gutta 
Percha Company confidently hope to be able 
to meet the constantly increasing demands 
for high insulation in subterranean, subaque- 
ous and aerial work. Mr. H. N. Reed, the 
secretary aud general manager, is to be con- 
gratulated on securing so valuable an addi- 
tion to the staff of the company, and also on 
the fact that his efficient wo:k has increased 
the business of the company over fifty 
per cent. the past year. This company is 
one of strength and progressiveness, and de 
serves the success it is receiving. 


— — 


The New Telegraph Lines Between New 
York and Chicago. 


It is said in Board of Trade circles that a 
company of New York and Chicago capital- 
ists is about being organized for the purpose 
of constructing a lot of telegraph wires for 
rental, 

It is understood that the company will be 
known as the New York and Chicago Tele- 
graph Company, and thit the customers will 
ba brokers and commission men, to whom 
private lines will be lea-ed at less prices than 
are now charged by exi-ting companies The 
wires will be all, or nearly all, through lines, 
and, of course, with but two offices a thou 
sand miles apart the company might experi- 
ence some difficulty in keeping the wires up, 
or searching for a break. These difficulties 
will be largely obviated by the method 
adopted. The wires will be made up ina 
cable, which it is believed will give a total 
strength equal to a certain guarantee against. 
all storms and other pussible interfering 
causes. 

No operators will be employed by the 
company. The lines will virtually be owned 
by the leasing parties. Estimates show tbat 
at least forty such lines could be leased to 
private parties for day and night use, at 
$5,000 each, or $200,000 per annum. 

If the arrangement could be made safe to 
the Board of Trade people, the wires could 
be kept hot by turning them over to the 
newspapers at sundown. 

Some idea of the amount of revenue 
there would be may be gleaned from a few 
facts, as they stand now. Five years ago 
there were only one or two firms who could 
afford the luxury of a special wire between 
the two cities. There are at present nearly a 
dozen such wires, at an average rental of 
$20,000 per year. One firm bas an office in 
the Board of Trade building for which it 
pays annually $18,000 rent, and $10,000 a 
year fora private wire to New York, and 
has the credit of dividing a quarter of a 
million per annum after all expenses are 
paid; and another concern pays $12,500 for 
a private wire, aud has done so for five 


years. 


Joe Howard and the Gas Bills. 

In the New York World recently, that 
brilliant writer, Joe Howard, brought relief 
to his mind and gave expression to the thought 
of numberless thousands in publishing an 
account of his fruitless wrestle with the New 
York gas authorities. The story runs as 
follows : 

“ Well, we'll blow ’em out.” 

Blow what out ? 

That’s what I am going to tell about. Gas 
pipes. My gas pipes. The speaker is as 
well known as any man in town. He is old 
and thin, and he wears a long, whitish, 
grizzled beard, a handsome picture of the 
errant Sualathiel, gentle-mannered,  soft- 
spoken. For years he has walked on the 
eastern side of the city, going into every 
house on every block for money. 

Beggar ? 

Oh, no. Master, boss. With a nod he 
can plunge a thousand homes into Cimmerian 
darkness. He is the autocrat of the gas 
pipes. So far as light is concerned, he can 
create and destroy. Thousands upon thous- 
ands, hundreds of thousands of dollars he 
has collected. He knows the name of every 
customer, he can tell ata glance how much 





Fic. 1.—JoE HowaRrD AND HIS FRIEND THE 
Gas Man. 


per month this, that and the other house 
ought to turn in. He has all the delicacy 
and the softness and texture of a velvet 
zlove externally, and the iron grip of a vise 
without a heart, in times of emergency. 
His ears are hardened. Day after day, week 
after week, month after month, year after 
year, decade after decade he has listened to 
righteous complaints, to murmurs that in 
time assume the proportions of indignant 
shouts. The quality of the gas, the quantity 
of the gas, the absurdity of the bills, the 
leakages of the pipes, the unreliability of the 
meters, these are as familiar to him as house- 
hold words, for they are household words 
all over his district. 
* « * « * a *~ 
I mean to say precisely this: that four 
burning jets of gas give absolutely no light 
whatever ; that the gas furnished by the 
charming monopoly that straddles the neck 


is so bad that were it an article of barter and 
trade in any othr line of commerce no cus- 
tomer would accept it. _No bill for it could 
ve collected. A butcher serves you with a 
stringy steak. He takes it back. Your 
tradesman sends you calico when you 
ordered silk. He takesit back. Your dress- 
maker sends you a misfit. Your tailor 
makes you trousers of no earthly use. 
They take them back. Your stable sends 
you a shabby coupe, a raw-boned horse, a 
dirty driver. He is compelled to furnish 
what you want or go without his pay. 

But the gas—. 

The meter may lie, you must pay for it. 
Your house may be closed and leakages 
occur. You must pay forthem. You turn 
on every gas-burner in the “room, but the 
quality of the gas is so meager, its con- 
sistency so thin and tenuous that you get 
nothing in the way of light. It makes no 
difference, you must pay for it. 

COME DOWN AT ONCE. 


If not? 

There is no if about it. You must pay 
the bill. Why not complain? Nonsense. 
The first step is taken when the collector, 





my venerable friend with the silken beard, 


of this community and rides it desperately, 


comes for his dues. Does he say when told 
that there no light, ‘I am really very sorry 
sir; there must be some mistake. We will 
have your meter examined. We will dothis 
or that ?” Does he, like the butcher, apolo- 
gize and furnish something better ; or, like 
the tradesman recognizing his mistake, 
rectify it? Ob, no. He is no such man. 
He wants the money then and there. Get- 
ting it, he goes away contented and the sub- 
sequent proceedings interest him no more 
until pay-day of the following month comes 
around, when the same panorama of com- 
plaint, of deaf recognition and shrugging of 
shoulders is unrolled and the money is col- 
lected. 

= * - ” * * + * 

Another month rolls on. 
COMPLAINING TO THE COMPANY. 


The experience of previous months and 
years is repeated. You personally encounter 
the collector. You tell him the story. You 
flatter yourself you have made an impres- 
sion. Having taken your money, put it in 
his pocket and receipted your bill, he taps 
his teeth with his pencil, and then, as though 
he had discovered the secret of perpetual 
motion and solved the problem of the cen- 
tury, he says with oracular tone, ‘* Well, 
we'll blow ’em out.” 

Blow what out? 

The pipes—and he does. The next day a 
sturdy man with implements in bis hands 
appears upon the threshold, and with much 
ado and considerable efflorescence of manner, 
descends to the cellar, toys and dallies with 
the meter awhile, and then blows out the 
pipes. He is overwhelmed with thanks, 
pockets adroi'ly the modest fee handed him 
in recognition of his aid and abetment, and 
vigorously retires. 

At night the gas is just as bad, the light is 
just as poor. You have had your labor for 
your pains—and that’s the end of it. 

And there is no remedy. 

Surely there must be some remedy. 

Surely there is not. You cannot suggest 
a remedy. Every now and then indignant 
citizens get together, apparently, and I dare 
say really, determined to show these monopo- 
lies what can be done in the line of decent 
service of gas. They raise the money, they 
start a company, they lay their mains—they 
water their stock and sell out. 

New York is cursed with bad gas. 


oT iy 
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Fic. 2.—HE INTERVIEWS THE ComMPany., 


There isn’t a house in it that is properly 
lighted. Experience shows beyond contro- 
versy that certain houses in certain localities 
are expected to turn in so much money. and 
so much money they do turn in. Leta pri- 
vate family move into a house formerly used 
for boarders. No mutter how small the 
amount of gas burned, the bill at the end of 
the month will strike the average of the 
boarding-house, and not until the fact is ex- 
plained, not until its new e-timate is awarded, 
will there be any change whatever, Try it. 
You who are saving of your gas in order that 
your bills may he small, begin to-day to turn 
onevery burner in yourhouse. Usethe gas 
as freely, waste it, indeed, as you do the 
Croton, and see if at the end of the month 
here is the faintest perceptible difference in 
the size of your bills. Take in boarders 
Rent room after room. Have sickness in 
your family. Keep the gas burning all night 
long. You will find that the average will be 
the same, be the gas burned more or less. 
Send your family out of town. Use nothing 
bu: oil. Go.even further than that and have 
the gas turned off at the meter, and see if 
there will be any difference in your gas bills. 
* * * New York city, so far as it depends 
upon gas, isin Evyptian darkness. Public 
protest, private grumbling, organized oppo- 
sition amount to nothing. 

The word of the gas collector is omnipo- 
tent. 

Isn’t my friend indeed a noted man ? 





Howakrp. 





OUR: ROCHESTER LETTER. 
To the Editor of Electrical Review : 


The telephone difficulty in Syracuse reached 
a climax on Saturday, the 29th ult. During 
the several days previous to this time at- 
tempts bad been made by the management of 
the Central New York Company, who have 
succeeded the Syracuse Company, to have 
Mr. Meyers continue the service as the agent 
of the Central New York Company at a fixed 
rental, or for Mr. Meyers to continue the 
service as the lessee of the Central Com- 
pany, paying them the royalties he had been 
paying the Bell Company. This agreement 
was to run: not Jess than four months nor 
more than six months, when it is presumable 
the Central Company would be ready to con- 
tinue the service with their own plant. 

Mr. Meyers refused all overtures, and at 
ten o'clock, the 29th, the exchange instru- 
ments were demanded by the agents of the 
Bell Telephone Company, to whom they 
were delivered, thus closing up the exchange, 

In view of the fact that Mr. Meyers de- 
sires to establish a competitive exchange, 
and his avowal that he would await the ac- 
tion of the Supreme Court before opening 
such a system, it was unwise to antagonize 
the users of the telephone by even a few 
days’ deprivation of the service. He evi- 
dently came to this conclusion, for last 
Wednesday an understanding was arrived at 
between himself and the Central New York 
Company by which the service will be con- 
tinued for a time at least. . 

Mr. Meyers will lose nothing by the de- 
cision. If he had refused to negotiate, his 
plant would be idle, and an antagonism 
created that would have seriously affected any 
later arrangements he may make now. Mean- 
time, if he finds later on he can introduce 
a competitive system, he will have the 
good will of the people avd an income from 
a plant that otherwise would have been idle. 

The situation in Rochester is very quiet; 
indeed, with the exception of a bluster now 
aud then, such as the latest on the part of 
the Citizens’ Association of contesting pay- 
ment of rentals demanded by the telephone 
company, the plea being that service was not 
rendered. This action is condemned by the 
‘*level-headed ” ones of their own member- 
ship. The disposition is to retrograde; that 
is, to do without the telephone. The argu- 
ment is a very good one, 7. ¢,, that merchants 
have been vacillating, in that too much 
dependence has been placed on the telephone, 
and that now, instead of having messengers 
or express continually going, they think 
ahead, and make one journey do for several 
heretofore. 

The irrepressible Dorsett has been in Buf- 


-falo stirring the people up to a realizing 


sense of their responsibilities in an under- 
ground system. 

We bear now and then here in Rochester 
of the mysterious to-be writing telegraph. It 
is rumored that the system will be ready for 
general service very soon. 

The ele.:tric lighting service moves with 
the rest of the world. In Buffalo the gas 
Interests seem to see a good thing in electric 
lighting. The U. 8S. Company recently 
made a contract for lighting a building in 
which was a clause allowing the substitution 
of gas, in case the electric method failed, at 
no extra cost. The Brush Company furnish 
the U. S people the power, as they also do 
the Westinghouse system. They all seem to 
work harmoniously, and the inference is 
natural that their interests are identical. 

In isolated lighting, Schmidt, Kaelber & 
Co. have closed a contract with the Gould 
Manufacturing Company for a 250-light 
plant. 

The Edison Company here are canvassing 
the subject of a supplementary station for 
the resident portion of the east end. The 
present station is doing all it has machine 
capacity for doing. H. F. 


Rochester, N. Y., Feb. 7, 1887. 
————»-—___. 

.--- A dispatch from San Francisco says: 
John W. Mackay, of the Postal Telegraph 
Company, bas purchased the Bay and Coast 
Telegraph line, belonging to the South 
Pacitic Coast Railroad Balt which 
runs from San Francisco to Santa Cruz. 
Te price paid is not-given. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEB. 
8, 1887. 7 





357,190 Life-detecting and preserving apparatus ; 
Willard H. Farnham, Minneapolis, and Charles B. 
Askew, St. Paul, Minn 

357,280 Electrical distribution; Wirt B. Harvey, 
Memphis, Tenn. 

357,293 Electric cut-out ; Oliver B. Shallenberger, 
Rochester, Pa. 

357.295 Commutator for dynamo-electric ma- 
chines; George Westinghouse, Jr., and Albert 
Schmid, Pittsburgh, Pa. 

357,296 Electric railway signaling: George West- 
inghouse, Jr., Pittsburgh, Pa. 

857,310 Instrument for transmitting audible time 
signals; Jacob R. Etter, Crawfordsville, Ind. 

857,837 Telephone support; Samuel Rosenblatt, 
New York, N. Y. 

857,359 and 357,360 Telephone transmitter, tele- 
phone receiver; William C. Barney, New York, 
N. Y., assignor to Josiah C: Reiff, same place. 

357.372 Electrical fare-box; Walter A. Crowdus, 
Dallas, Texas, 

857,874 Electro-magnetic motor; Wm. H. Darling 
and Leo Bock, Jr., New York, N. Y., assignor of one- 
third to Gardner P. Harrington, same place. 

357,885 Switch and holder for incandescent elec- 
tric lamps; William Hochhausen, New York, N. Y- 

357,416 Electrical burglar alarm; Gustav Sch- 
leicher, Mount Vernon, N. Y., assignor, by mesne 
assignments, of one-half to Edw. G. and John C. 
Schleicher, both of same place. 

857,452 Telephone transmitter; Francis Blake, 
Weston, assiguor to the American Bell Telephone 
Company, Boston, Mass. _ bali ei 

857,516 Electro-magnetic attractionZdevice for 
cars: John*B. Atwater, Chicago, Ml. ~~ 

857.588 Spring jack switch; Charles E. Scribner, 
Chicago, Ill., assignor to the Western Electric 
Company, same place. 

357.539 Metallic circuit for multiple switch- 
boards, and 357,540,1 ocal battery circuit for multiple 
switchboard systems; John A Seely, New York, 
N. Y., assignor to the Western Electric Company, 
Chicago, I11. 

857,550 Galvanic battery; Sidney A. Chase, Evart, 
Mich., assignor of one-half to William R. Mapes, 
same place. 





BUSINESS NOTICE, 





Notice is hereby given, that the co-partnership 
heretofore conducted under the firm-name and title 
of VALLEE & BrRo., at 1210 Market street, has been 
dissolved by mutual consent, and thata co-partmer- 
ship between the undersigned has been this day 
formed under the name and style of VALLEE BROS. 
& Co., at 932 Arch street, for the purpose of manu- 
facturing and dealing in electrical supplies, and 
the construction of electrical and pneumatic work 
of every description. We respectfully ask a con- 
tinuance of your patronage. 

GARRETT A. VALLEE. 
GEo. W. VALLEE. 
A. V. ZANE, JR. 

Your attention is particularly called to our new 
address, 932 Arch street. 

Philadelphia, Jan. 15th, 1887. 





Wanted—Copy of Electrical Patents Edition, pub- 
lished by the Commissioner of Patents in 1880, con- 
taining complete reprint of all the electrical 
patents issued by the U. S. prior to 1880. A liberal 
price will be paid for one copy of above book. 

Address Electric, care ELECTRICAL REVIEW, Box 
3329, New York. 





BUSINESS NOTICE. 


“In making the statements which follow we can verify 
each and all of them as facts. Mr. Edward P. Thompson, of 
Temple Court |7 Beekman St.,| New York, is a g man to 
bring your patent cases to, for he is thoroughly versed in 
all the ins and outs of a Patent Attorney’s duties. ‘The 
followi are some of his qualifications: Graduate of 
Stevens Institute as Mechanicai Kngineer. For four years 
sutor of classes of young men in mathematics and experi- 
mental physics at Elizabeth, N. J. Served professionally 
as Electrician and Chemist inthe Swan Electric Company 
of New York fortwoyears. Because of past successes as 
a Patent Attorney at 18 Park Row, New York, was ap- 
»ninted,to saccved N.S. Keith, of the patent agency of the 
Blectrical World and Associate Editor. N.&. Keith is 
known as the Translator and Reviser ot Schellen’s Treatise 
on “Dynamo Electric Machinery.” Mr. Thompson for 
two years personally prepared and prosecuted all the pat- 
ent business of Electrical World’x Patent Agency, and 
is the author of a series of articles in said paper upon 
“ Analytical and Systematic Method of Inventing,” which 
were widely known and f bly , P 
is a member of American Institute of Electrical Engineers 
and American Society of Mechan' neers, He is 
author of the “Expansion of Polynomials,” which the 
ablest mathematicians of the world aniv: commend. 

~New York Observer 


a 








Ww. R. OSTRANDER & CO., 
21, 23 & 25 ANN STREET, NEW YORK. 


anufacturers of 


Manuf: 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric & Mechanical Bells. 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 8 
Catalogue. 













WE GLADLY TESTIFY to the SUPERIORITY of the 
MUNSON 


Eagle and Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is re- 
moved, no rivets and perfect evenness in heft, the 
result noiseless with a perfect motion, which is 
absolutely essential for a steady light. We use no 
other make. The character and responsibility of 
the house is unquestioned. 


- . TESTIMONIALS. 

estern Edison Light Co., H. WARD LEON- 

ARD, General Sup't. 

W. J. Buckley, Mgr. Ft.Wayne Jenny El.Light Co. 

Thomson-Houston Electric Light, Herbert 
Wadsworth. Manager Western Office 

Brush Electric Co., Alex. Kempt, Special Agent. 

Excelsior Electric Co., «' J. Reilly. Western Mgr. 

Sperry Electric Light Motor & Car Brake Co., 
201 Roval Insurance Building 

J. H. Reid, General Manager of the Mather 

Electric Light Co., Chicago. 

Wm. H. Purdey, Comm. of Public Works, Chicago. 

John Mab, Chief Engin’r of Board of Trade, Chic. 

Cc. J. Meimes, Gen’l Sup’t Thomson-Houston 
Light, Omaba, Neb. 

J. A. Corbey, St. Joe Electric Light and Power 
Co., st. Tue, Mo. 

ser *~pmaaens Agt. Edison Light Co., New Orleans, 


OFFICE AND FACTORY, 
240 & 242 RANDOLP «: T. CHICACO 


PAINE &* LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents, | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON. D. oc. 








Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 
Medical Batteries, Skeleton and Box Bells, Bure! 
House’ nnunciators, Fire Alarm oxel, Alarms, 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 








National Feed Water Heater. 


A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 


150 Electric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 II. P. 
PRICES LOW AND SATISFACTION UNIVERSAL. 


THE NATIONAL PIPE BENDING CO 


84 River Street, New Haven, Conn, 
Coils and Bends of Rrass end Conner Pine Wade to Order, 








PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 











Fig.259 


A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 


Fig.255 
———MANUFACTURERS OF —— 





4H PATTEROY, ware. 729 BROADWAY, COR. WAVERLEY PLACE, NEW YORK. 








Leclanche, 


The Standard Open-Circult Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


Tt dealers have not the Genuine Battery, 
send direct to ua for Price-List. 


THE LECLANCHE BATTERY C0., 


149 West Eighteenth Street. New York. 


GENUINE DISQUS CELL, COMPLETE. 
The Porous Cell also bears Label “ 





Gtandard . 
TELEGRAPH AND TELEPHONE APPARATUS, 





lectrical --. 


MANUFACTURERS OF 





W orks, 




















Hotel and House Annunciators, Burglar Alarms, 

















CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 





IN STOCK :~FULL LINE 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
t=" ESTIMATES FURNISHED, SEND FOR OATALOGUES AND PRICES. 23 
Cincinnati, Ohio, U. 8. A, 
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SUN ELECTRIC COMPANY, 


WOBURN, MASS., 
MANUFACTURERS OF THE 


BEST SYSTEM 


Ineandescen! Lighting 


ON ARC LIGHT CIRCUITS. 


Possessing a Mexthiltty Equal to Low Tension Distribution. 





Our Lamps possess Durability ond Brillianoy Equal to the Very Best in the Market. 


NION FIRE ALARM CO. 


145 BROADWAY, NEW YORK, 


ARE NOW PREPARED TO FURNISH THE CHEAPEST, 
BEST AND MOST COMPLETE 


FIRE ALARM SYSTEM 


BVER DEVISED. 


PARTICULARLY ADAPTED TO 
SMALL CITIES AND TOWNS. 


WE DEFY COMPETITION. 











Correspondence Solicited 
and Estimates Furnished. 








at RELAY STATION, B. & O.R.R. 
Office, N. W. Corner Charles and German Sts., Baltimore, MD 
A. G. DAVIS, President. 


—— 
PURCHASE ELECTRICAL GOODS DIRECT FROM MANUFACTURERS AND SAVE 
ALL DISCOUNTS, COMMISSIONS, ETC. 
—————— 

USE Ma@neto Siena Betts. (No battery.) Protect your houses 
with BURGLAR aLarRms, light your gas with ELECTRIC BURN- 
Eks, safer, cleaner and cheaper than matches. 

HOTELS —Use our Guest Cat, to awaken and call guests by 
sounding a bell in each room; invaluable at all times, but 
especially so in case of fire. 

FACTORIES STORES—Summon foreman, porter, janitor or 
other employes on different floors with our MAGNETO 
Bett. Always in order. 





NOTE—Send for Catalogue and mention this Paper. 





REMINGTON 


Standard Type-Writer. 


= Ask for Particulars Regarding the Use of the Rem- 
E. ington ‘lype-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **New Yoru.” 














> TEE) 


ELECTRICAL ACCUMULATOR CO., 


MANUFACTURERS OF 


STORACE BATTERIES 


Orrice: 44 BROADWAY, NEw YORK. 











Factory: NEWARK, N. J. 


THE CLEVERLY ELECTRIGAL WORKS, 


1018 Chestnut Street, Philadelphia. 


ELECTRICAL SUPPLY MAKERS. 


PHOSPHOR BRONZE 
TELEPHONEK WIRE. 


SPRING SHEET and SPRING WIRE for 
ELECTRICAL APPARATUS. 


THE PHOSPHOR BRONZE SMELTING CO., LIMITED. 


512 ARCH ST., PHILADELPHIA, PA. 











Owners of the United States Phosphor Bronze Patents. Sole Manu- 
facturers of Phosphor Bronze in the United States. 


| Dias. Bion Le. 7 





EUGENE F. PHILLIPS, W.H. eae” 
PRESIDENT. 





PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


HARRY HALL, 





Agent. 





BUSINESS NOTICE. 





THE 


NEW BANKING FIRM.—We have formed a co- 
partnership to transact a banking and brokerage 
business under the firm-name of CLEVELAND, 
Wuitney & Co., at No. 7 Exchange place, opposite 
Stock Exchange, Boston. Will buy and sell on 
commission, for cash or on margin. Stocks and 
bonds at all the exchanges. We shall give special 
attention to investment securities and the negotia- 
tion of loans. Correspondence solicited. Private 
H. M. CLEVELANT. 
R. H. WHITNEY. 


wires. 
Boston, Jan. 1, 1887. 








H. G. CHENEY, President. 


New York Office, 145 Broadway. 
Chicago Office, 117 and 119 Lake St. 


P. H. WOODWARD, Secretary and Treasurer. ROBERT CHENEY, Vice-President. 
N. T. PULSIFER, General Manager. R. H. MATHER, Con. Electrician. 


MATHER ELECTRIC CO. 


HARTFORD, CONN., 





Sole Manufacturers under all the Patents of Richard H. Mather for 


Electric Lighting and Transmission of Power. 


Also Sole Manufacturers under all the Patents of Charles G. Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 





” EXECUTIVE OFFICE, HARTFORD, CONN. 
Cincinnati Office, Carlisle Building. 
Philadelphia Office, 1 North Juniper St. 








—The Anti-Magnetic Shield is an absolute protection from 





PROTECTION FOR WATC 











iN. 





all Electric and Magnetic Influence. Can be applied 


to any watch. Full Experimental Exhibition and Examination, also full assortment-of the 


watches complete at 


F. S. GILES, Agent, or GILES, BRO. & CO., Chicago, Ml, 


ANTI-MAGNETIC SHIELD & WATCH CASE CO., 


18 John St., New. York. 




















PITTSBURGH CARBON COMPANY Limited. 
Electric Light Carbons, 


ENL ARGED CAPACITY, 
IMPROV ED METHODS, 
GUARANTEED QUALITY. 














CARBONS for BATTERY Purposes. Any shape and size to order, 


3217 to 3223 Spruce St., PITTSBURGH, PA. 











H. G. CHENEY, 
President. 


ROBERT CHENEY, 
Vice-President. 


P. we heaedn-+-tiaergamate 
retary and Tre 
N. Te PULSIFER, 
General Manager. 


R. H. MATHER, 
Consulting Electrician. 


THE 


MATHER ELECTRIC 
COMPANY, 


Hartford, Conn. 








Sole Manufacturers, under all the Patents of . 
RICHARD H. MATHER, for 


Electric 
Lighting 


Transmission 
of Power. 


NEW YORK OFFICE, 145 Broadway. 
CHICAGO OFFICE, 117 & 119 Lake Street. 


THE MATHER E ELECTRIC CO. Hartford, Conn. 
THE SHULTZ BELTING CO. 


Also Sole Manufacturers, under all the Patents 
of CHARLES G, PERKINS, for 


Incandescent 
Lamps 


AND APPLIANCES FOR 


Lighting 


CINCINNATI OFFICE, Carlisle Building. 
PHILADELPHIA OFFICE, 44 N. Juniper St. 














The Only OUR BELTING Send for 
Perfect sim adion Belt is tanned on the surfaces only, sample belt. Refer 
made. No slipping or lost the to all Electric Light Com- 
motion, hence a INTERIOR iS RAWHIDE, panies. Agents in 


steady light. 








Send for Our Valuable Book for Engineers and Belt Users. Free. all cities. 











THE SHULTZ BELTING COMPANY, Cor, Bismarck & Barton Sts., ST. LOUIS, MO. 
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—==A GREAT COMBINATION OF GAS AND ELECTRIC LIGHT INTERESTS =— 





THE “AMERICAN SYSTEM THE PIONEER OF THE NEW DEPARTURE. 





ELECTRIC LIGHTING AS DEMONSTRATED BY THE 





MANUFACTURING CO, 








MERIGAN ELECTRIC 


EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. 


Ss. A. 





OFFICERS: 


EDWARDS H. GOFF, President and General Manager; L. M. BATES, Vice-President; 


H. E. IRVINE, Secretary and Treasurer; JAMES J. WOOD, Electrician. 





GENERAL 


American Electric Construction Company, 146 Broadway, New York—New York State. 

St. Paul Gas Co., St. Paul, Minn.—State of Minnesota. 

Citizens’ Gas Light Co., Jacksonville, Fla.—State of Florida. 

Sowdon, Elder & Wright, 131 Devonshire St., Boston.—New England States (except Connecticut.) 


This company has challenged all other systems to a competitive test of merit without response. 


AGENCIES: 


Pittsburgh Electric Company, Eugene Ingold, General Manager, 213 Wood St., Pittsburgh, Pa.—Western 
Pennsylvania, Ohio, Kentucky and West Virginia. ” “ 


| J. M. Chipman, 19 North Pennsylvania St., Indianapolis, Ind.—State of Indiana. 


Markle Engineering Company, it, Mich.—State of Michigan. 








For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, 


THE AMERICAN SYSTEM HAS NO EQUAL. 


The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival 


companies to the contrary notwithstanding. 


It ‘still invites-comparison, and stands ready to meet any known system of Electric Arc Lighting in open fair competitive tests, upon all points of superiority claimed for its 


apparatus whenever and wherever a sale is guaranteed to the winner. 


POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 


It saves oil and commutator brushes. 


The American system needs less care, and is run at much less expense than any other system. 

Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 

Its lights are’stéadier, and it requires less skill than any other to operate its apparatus. 

The American system guarantees absolute safety of armatures from burning. This no other company can do, and it is this burning out of armatures in other systems that 


makes maintenance so expensive. 


The American company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 


ITS ALLIANCE 


ITH THE GAS COMPANIES. A new element of enormous power is now coming into the company’s concerns. 


The gas interests of the 


country have been converted to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business 
ulliance with the gas property of this company, is worthy of serious consideration of all purchasers of Electric Light Apparatus. Address all communications to 


AMERICAN ELECTRIC MANUFACTURING COMPANY, 


MUTUAL LIFE BUILDING, 


146 BROADWAY, NEW YORE. 





E. P, GLEASON MANFE. CO. 


MANUFACTURERS OF every description of ETCHED, CUT, SAND-BLAST, 
FLINT, OPAL, and COLORED 


GLOBES and SHADES for ELECTRIC LIGHTING. 


BRASS WORK TO ORDER. 
SEND FOR CUTS AND PRICES. 


181 to 189 Mercer Street, New York. — 
NEW YORE INSULATED WIRE C0. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine us: 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N. Y. 444 Lake St, Ghicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


South Western Electrical Supply Company, 


1304 ST. LOUIS AVE., “STATION A.,” 
KANSAS CITY, MISSOURI, 


DEALERS IN 


ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. 
CARBONS AND OIL A SPECIALTY, 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
opp. Wiltard’s Tlotel,  YASHINCTON, D. € 


CARBONS 

















GLOBES, 





UNITED ELECTRIC COMPANY, 


SALT LAKE CITY, UTAH, AND CHEYENNE, WYO., 


Dealers in Electrical Apparatus and Supplies. 
We have special facilities for furnishing material 
and doing work in U*7h, Wyoming, Idaho. Montana 
and Washington Territories at Eastern prices. 
UNITED ELECTRIC COMPANY, 


Office Box 277, Post Office Box 574, ___ 
SALT LAKE CITY, UTAH, | CHEYENNE, WYOMING 





KANSAS ELECTRIC CO. 
185 Kansas Ave., Topeka, Kansas. 


FOR ARC LIGHTING. 


DEALERS IN 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT C0T-O0T, 


GANG SWITCHES, 


AND OTHER ELECTRIC LIGHT SUPPLIES, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 S.. WATER ST., CLEVELAND, 0 





Handle Removable. 





Shultz Belting Company, 


MANUFACTURERS OF 


SHULTS PATENT FULLED LEATHER BRELTING AND LACE [EATHER. 


Office and Factory: Cor. Bismarck and Barton Sts., St, Louis, Mo. 

Our Beltingis made of leather tanned on the surface only; the interior (which is the fiber and 
strength or the hide) is not tanned but rawhide fulled and softened by our patent process Our Belting 
is more pliable, hugs the pulley better. transmits more power than ane comet, and is the only perfect 
ELECTRIC LIGHT BELT MAD Agents in all cities. Send for trial belt. 


LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing fess than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. ‘ 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 








THE 


\ge of Electricity, 








Naturai 
Cnty Menutagsurers eens ah 


Hotel Annunciators, Burglar Alarms, Fire Alarms, 


rondo Telegraph Pols, Blectrie Bells, Electric 
Gas hting an ilectric arm 
\niformity, Durability & Superior Light. gntiog sad th 





PITTSBURGH CARBON CO, tim’d;ss*=ms.crss os tuscrugusons arm 


PITTSBURGH, PA, Telephone Lines. 


< 





ALL SIZES 
MPC cots Sat ee an on 
, P ustrations, . 
QUAL. TIES. > COMPLETE HISTORY OF ELECTRICITY. 


For ELECTRICAL PURPOSES. 
EUGENE MUNSELL & CO., 


218 Water Street, New York, 





Will be sent to any address, postage prepaid, on 
receipt of price. Address, 


ELECTRICAL REVIEW, 
23 Park Row, New York: 
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G. W. STOCKLEY, President. J. J. TRACY, VicerPresident. Wo 8, SWIPT, Secretary, © * 


J. POTTER, Treasurer. N. 8S. POSSONS, Superintendent. W. J. POSSONS, Asst, Superintendent. 








BRUSH ELECTRIC COMPANY. 


Sole Manufacturers under all.the Patents of Chas. F. Brush’ and others, for 


Flectrie Lighting Apparatus, Storage Batteries, 
scagreibaidiien MACHINES, 


ELECTRIC MOTORS, ETO. 





No other system in the World equals The Brush System in Simplicity, Durability, Earning Capacity, Reliability. The Best is always the Cheapest 
35,000 Brush Arc Lamps now in use. 


The actual Bona-fide Sales of The Brush Electric Company exceed those of all other manufacturers combined 


SELF-REGULATING INCANDESCENCE LIGHTING APPARATUS. 


THE BEST AND CHEAPEST TO BUY AND USE. 





ELECTRIC MOTORS. 


Sizes from 1 to 40 H. P. now ready. Perfectly automatic. Return a much higher percentage of the driving power than any Motors ever offered. 


THE BRUSH ELECTRIC COMPANY, 


Agencies Evervwhere. Cleveland, Ohio, U. S. A. 
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THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engi 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, 


MANUFACTURED BY 


- Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGHA, PA. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORE. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 


Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 


- any American Establishment, 
SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 


TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


Pa. 


















Re rete 






GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION, 


Does not deterio. 
rate, and for 
underwater or 
underground 
is the most 
Reliable and 














Aerial or Underground. Any number 
of Conducting Wires. 
Marks® Compound and Bala. 2 
insulated Wires, Cord- 
age and Cables, for 
Office, Aerial, 
Underground 
and Battery 

Jae. 

















































Balata Cond, 
r Incundcecent 
Lignt. 


RIVER Canteg, 
Gutta Percha 
Insulation 

Any number 
of Couduct- Burglar 
niece Alarm, 

Annunciator, 
Electric Light 
and Gas Ligh: 
ing Wires and 
Cables. Silk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterton’s Compound 
for Cable Splices, and Pure 
G.P. Goods of every variety 








Marks’ Compound Wire, for Battery Coppers. 








a ) Avid Vessels, Pipes, Vats, Etc. 








ATIC . 7 
md ENGINE eos 





Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. ¢ 
Send for : 

Circular | 

an 
General 
Sales Agents ; 

S. LHOLT & CO. 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & 00., 
28 8. Canal Bt. Chieago, Til. 
823 N.2d St., St. Louis, Ho. 


TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


‘ROOK, HORNER & CO., Baltimore, Md. 











WE CHALLENGE THE WORLD 
on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 


under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 















| V. L. BICE, 66 Kasota Block, Minneapolis, Minn. 


A CARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 








TH E 


Edison ElectricLight G0, 


iGand {8 BROAD ST.. NEW YORK. 








THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


es the only Perfec' 


Automatic, Self-Regalating System of Electric Arc-Lighting in the World 


I~ all desirable qualities of Exzcrric Ano-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the First Prizz for the best system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The Thomson =Eiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphlet will be sent on application, 


The ¢. & G. Electric Motor Co. 


2 WALL STREET, NEW YORK CITY. 





——~-g>e—___ 


‘his Company is now prepared to furnish Motors of 
4 horse power and upwards, of Unrivaled Efficiency, 
convenient in form, neat in appearance, cheap and durable, 
for Sewing Machines, Jewelers’ Lathes, Dental Engines 
and other small power. Our Battery the most efficient ; 
furnishes ample power for motor or six candle lamp or 
cautery, etc. Also Special Motors for use on Lighting 
Circuits for larger power, and vice versa, with Steam 
Power for Electric Lighting in small quantity. 








TIIEK 


India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., eto. . 


PRICES AND SAMPLES ON APPLICATION AT 





No. 159 Front Street, New York Citv. 
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Sprague Electric Railway and Motor Co, 


| BOSTON OFFICE, H. McL. HARDING, AGENT, 


NEW YORK OFFIGE, WESTERN UNION CABLE BUILDING, 
(6 and {8 BROAD STREET. 


55 OLIVER STREET. 





The Fuller:Wood Electric Light Co, isis 


228 WEST 234d STREET, NEW YORK. 


OFFER FOR SALE 


Improved Gramme Dynamos. 


For 1 Light of 6000 Candle Power. 


* 3 Lights “ 2500 ” ** each. 
ee 8 66 6 2000 6 6 6s 
66 10 we ee 2000 ee 66 66 
66 16 66 oe 3000 ose 66 ee 
or 33 i) oe 2000 ee es we 
6e 50 6é 6e 2000 ee eé ee 





AT CREATLY REDUCED PRICES. 


ARC LAMPS. 


Single 6000 Candle Power. 
- 2000 ” ” 
Duplex 2000 * “ 
Focusing 6000 ° * 
6 2000 eé it 





PROJECTORS, HEADLICHTS, &c. 





JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 





There are now in use over 20,000 


OTTO GAS ENGINES. 


| Guaranteed to Consume 35 to %> AN , ? OTHER GAS ENGINE 
Pe a . apy ol | Per Cent. Less Gas than | Doing the Same Wor 
25 years’ experience in this sagas hs the ness. | Works without 
2716 to2738 Salmon St., Phiiadelphia, Pa. | boiler, steam, cua]. 


S Welington Balt Bolder 


ance. Successfully 
adapted instead of 

| 

The simplest, cheapest 

and handiest device i on 
- istence for shifting Dyna-| 
mo Belts. Please write| ind Telephone as well as purposes. 


for circulars to OTTO GAS ENCINE WORKS, 


W. R.Santley & Co. SCHLEICHER, SCHUMM & CO. 


WELLINGTON, 0. |N.E. corner 33d & Walnut Sts., Phila. 
| Branch Office: 180 Washington St., Chicago. 


SAW YER-MAN ELECTRIC CoO. 


Licensed by and Succeeding to the C cial Busi of the 
Consolidated Blectric hight Company, 
——OWNERS OF THE SAWYER-MAN PATENTS.—— 





steam power in all 
industries and of- 
fers special advan- 
tages for running 
electrical machiv- 
ery for Telegraph 











PHILADELPHIA OFFICE, 


No, 205 Walnut Flace 


BOSTON OFFICE, 


VENERAc OFFICES 


Mutual Life Building, 


N. Y. City. No. 33 FEDERAL ST. 








The UYNAMO of this “ompany is AUTOMATIC in its regulation, and will Maintain a UNIFORM 
LIGHT, with ALL or ANY PORTION of the lightsin Circuit. Our LAMP will NOT BLACKEN and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 


Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 
ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 


STANDARD UNDERGROUND CABLE COM'Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-Pree‘dent. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIRECTORS—Gro Westinenovst, Jz., Ricnarp 8S. Warntne, Mark W. WartsoN, Jonn H. Datzext, 
Rosert Prreamny, O. T. Warine and C. H. Jackson. 











Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome A 3 TKS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. ¥. City, {oat works, 





Hamilton Building, 94 6th Ave.. Pittsburgh, Pa. 


NEW ENGLAND GLASs Works, 


155 FRANKLIN ST., BOSTON. 


29 MURRAY ST., NEW YORK. 





(Lana 


9 In.—3¢ Horizontal Roughed 





10 In.—Roughed all over 





WE MAKE A SPECIALTY 


swe ELECTRIC GLOBES, 


OF ALL SHAPES, IN 






Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 





W.L.LIBBEY &SON. 
BOSTON, MASS. 
SEHND FOR PRICES. 





VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebratea water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed. 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 
«Please Mention this Paper.) 
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The Mather Dynamo-Electric Machine; 
ELECTRO- PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 


SATISFACTION GUARANTEED. 


Manufactured by 


The Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 
HARTFORD, CONN. 
w@sEND FOR CIRCULAR. 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Tele- 
phone Receivers, Battery Cells, Electric Lamp Switch Handles, etc., etc. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STRELZT, NEW WOR ke. 


HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. Model and Experimental Work a specialty. 
53 and 55 North Seventh Street, Fhiladelphia. 




















Nos. 


ELECTRICAL TEST INSTRUMENTS. 


MADE BY THE ELECTRIC MFG. CO. OF TROY, N.Y. 
GOODS FROM STOCK IN NEW YORK. 
VITRITE AND LUMINOID COMPANY, Agents, 14 DEY ST., N. I. 














Direct Reaping Am-meters and Volt-meters, 
=> (A. K. EATON’S PaTENT.) 


BINDERS 


FOR THE 


ELECTRICAL REVIEW. 










- ALSO 
ELECTRICAL INSTRUMENTS 0Of all kinds 
Manufactured and for sale by 
A E. EATON, 63 and 65 Henry Street, Brooklyn, New York. 







a 








ARC AND CLOW LAMPS. 
A PRACTICAL HAND BOOK 


—OoN— 


Electric Lighting, 


JULIUS MAIER, Ph. D. 
376 Pages, 82 illustrations. 
PRICE, $3.00. 
Will be sent to any address, postage prepaid 
on receipt of price. Address, 
ELECTRICAL REVIEW, 
23 Park Row, fewYork. 


Conasetiont Glesteic Ct 


101 BANK STREET, 


WATERBURY, CONN. 


Zines, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 


r_« 


lity 


We are now prepared to furnish. for 
the convenience of subscribers. to the 


REVIEW. 


Or for any other Electrical or Scientific journa 
published in this country, 





one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in a moment, making in appearance a 
volume almost as durable as one spe- 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 8829. 23 Pirk Row, New York. 


GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 





WOOD AND BRONZE PUSH BUTTONS, 
BURGLAR ALARM SPRINGS. 





AMERICAN AND FOREIGN BOOKS 
Qn Electricity and its Applications. 


















Angell. Elements of Magnetism and Mosteictty. C Cloth, 238 pages, - Minstrations .......06- 000 $ 60 
Avery. Modern Electricityand Magnetism. Cloth...........+cereee ceseetereetersceeceseseecerees vis] 
Benjamin. Age of Electricity..........0+2+see+----seeeeeeeeeere A RE > 2 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages...... ot SR ERE ode 7 
Cavendish. Electrical Researches Tn «cg seas uddle Meaplsmietge anosasdenss sepebaseess sccoe ODD 
Coo Magnetism and Electricity. Cloth, SM AetRMINES se eTasVevkes Cha svdsds-0+ v0cdevssecese ste f 40 
Cumming, Theory of Electricity Cloth, 100 = | cabinevd dips dkediedgeees sdotevnccdue sess chests 2 25 
Deschanel. Electricity and Magnetism. Cloth...............-c-eeeeeeeeceer ee eeee cess neeeeeeererees 1 50 
Faraday. Experimental Researches in Electri ity ee rr ere er ee 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180illustrations................. .... 2 50 
Ferguson. Electricity. Cloth..... ........ccceesecce cee ceesceeencee cence teetesenceeeeeeees eopesess 150 
Gordon. School Electricity. Cloth, 262 i I cascuas's of ses ceeeoeseseseuvss tess 2 00 
Gordon. A Physical Treatise on Electric ty and Magnetism. 2vols, cloth. ............ceeeseeeeeee 10 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations ............--+-seecsseeeeeeeeteeeereees 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations......+......++seseesscee cece ereseeereree 140 
Harris. Galvanism, Animal and Voltaic Electricity st teeeceeeeceeeneecs coesetetecessecensen® seeeeee 60 
Jenkin Electricity. Cloth, 198 PAGES... cece sccvccocccevcccccccce -00000 ccs ccercccccccosecece 40 
Jenkin. a and Magnetism. Cloth, 177 illustrations .............-+.see+ ceseesceeeecerecee 1 50 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 eseetees, a 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth..................-.,...... 1 00 
Mascart and Joubert. A Treatise on Electricity and Magnetism. Vol, 1, cloth, 654 pages, 127ill. 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2Vols., 20 plates, and 105 illustrations...... 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, Bs illustrations................00.. «pe 2 
Miller, Magnetism and Electricity. 212 pages, i 8-5 oli pie viii ee aaa cai Se ae 250 
Munro. Electricity and its Uses. Sloth ..... --... sccccesscccecceecsecccercccereeecseerstereesscsens 1 40 
Murdock. Notes on Ele: tricity and Magnetism. C loth, 6 iustrations EE TIES EE RM 60 
Noad. The Student’s ‘'ext-Book of Electricity. Cloth, illustrated......- 400 
Overend. Elementary Experiments in Magnetism and rBleotriity Gloth:: 40 
Pynchon. Introduction to Chemical Physics. 550 pag wo ~ yo 3 00 
Sprague. Electricity: Its Theory, Sources and yd na Seg Cloth, 6 00 
Thompson. Elementary Lessons in Electricity and Magnetism. Clot, 168 ‘llustrations.. Pa & 12 
Tyndall. Light and Electricity. Cloth .............-scscscsce -seece sovcccccevescccccccccccccoccoes 1 2% 
—— Lessons in Electricity at the Royal Institute. 1875-6. Cloth.........-....... 2 -.-seeeeeee 1 00 
atson & Burbury. The Mathematical Theory of ony Magnetism. Cloth, 268 pages, 2 75 
Wonders of Acoustics: or, The Phenomena of Sound. Cloth, 288 Pages..........--eeceeeceeeeeeeeeee 100 
Woodbury’s Protection and Construction of Mill Floors. Cloth.......sesssssssseeeeereeeeeeeeeeeees 2 50 
BOOKS ON TELECRAPHY AND TELEPHONY. 
Abernethy. Commercial and Railway Telegraphy. Illustrated, Cloth .........-.-...seeeseeeeeeeee 2 00 
Bond. Hand-Book of the Telegraph. Cloth. .........0..scccceeseeccencccccecseceeeecsenceeeenceeees 1 20 
Beechey. Electro-Telegraphy. Cloth, 36 illustrationS........++cessceees cocceeereeeeccceseeeeeeees 40 
Clarke & Sabine. Electrical Tables and Formulae. Cloth...........ccce.secceceececceeeceeeeeeeeeee 5 00 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages .......00--.+-seeeeeeerereeceeereceee 6 00 
Davis & Rae Hand-Book of Electrical Diagrams and peace Lien cagurimedphneedeeateteeteas 200 
Fahie. History of Telegraphy to 1837. Cloth, 080 pages he dentin taakalhe inacabsce” tebieeecocsereoocne 3 00 
Douglas. A Manual of Telegraph Construction IIL icine6entvesveoeesnbeceacmonves 6 00 
Hoskiaer. Laying and Repairing Electric Telegraph ohne RE eee ae 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth ..............2+2 cesses oe 150 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, ore PALES... 00. -- esse eee eens 2 50 
Loring. A Hand-Book of the Flectro- rome —— Boards, 50c, cloth, 75c, morocco, 1 00. 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages..............--ccccccccccecees-cccrseccccceseses 1 50 
Pope. The Modern Practice of the Electric Te exraph. Cloth, 70 ilustrations...... ...........+.. 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and illustrations..... 5 00 
th ak dee ee ee ee Lee 150 
Prescott. eee and the Electric Tele h. Cloth, 670 illustrations, 2 vols 5 00 
Sabine. Histo rogress of the Elect tle ‘Fe megrape. Cloth, 134 illustrations. 12% 
Smith. Manua’ of Telography. 81 ilinstvations, PANE... ....-sescecvcesecccsocccccseccens 30 
Schwendler. Instructions for Testing Telegraph L ~H 2 vols., cloth, illustrated 8 00 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 92.pages, 30 plates 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations. ............--.-seeeeeeeeeeeeee 420 
Dolbear. The Telephone. Cloth, iNustrated .......-......-.-+.sscescccccceeccescccsenceccescecesecs 50 
Du Moncel. The Telephone, the Microphcne, and the a puma 70 illustrations, cloth........ 1 2% 
Lockwood. Practical Information for Teluphonists. Cloth ..............0ececeeseeceneeeeeeeseeees 100 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 336 CO rere 400 
Thompson. Philip Reis, Inventor-of the Telephone. Cloth, © plates and 48 engravings........... 3 00 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light: Its History, Production and Application. 458 pages. 5 00 














Cunyngtame. A Treatise on the Law of Electric Lighting. Cloth ....+.++........eceeeeeeeeeeeeeeee 5 00 
ee css cn dd SOC SOROS SST eSeceesecawceseteceseoes 40 
Du Moncel. Electric Lighting. 66 illustrations, cloth. ................ecceceseeeceesseeeesees 123 
Du Moncel. Incandescent Electric Lights. iusteated Sa ae 50 
Dredge. Electric Illumination. 2 vols., cloth. V ol. 1 soot EE $15 00.. Vol. 2.. 750 
Electric Lighting Act, 1882, also the Rules -of Board of Trade, October, sa 20, 
Gordon. A Practical Treatise on Blectric Lighting. Cloth.................+-seeseeeesee 4 50 
Hammond. The Electric Lightin Our Homes. Cloth..........:.6....ccceeeeeeeeeeee eens 125 
Holmes. Practical Electric Lighting. Cloth.................. 1 00 
Higgs. Magneto ani Dynamo Electric Machines. 3801 pages . 20 
Hopkinson. Dynamic Ejectricity. Boards.................++. a 
Prescott. Dynamo-Blectricity. Cloth... i<.cocccccsccccccccsscesveccccccccs soccccecesves on 
Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations.............. (0 


Swinton. Its Principles and Practice. Cloth 180 pages... 
Sawyer. Electric Lighting by Incandescence. 96 illustrations, cloth.. 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth 


Schoolbred. Electric Lighting and its Practical soueeens “- 


Electric Lighting. 


ote oO 
sess 




















Thompson. Dynamo-Electric Machines. Illustrated, boards 50 
Thompson. Dynamo Electric Machinery. 57 illustrations, boai ard 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 es. $94 illustrations. ............+..- 00 
Thurston. Stationary Steam Engines, especially as a apted to Electric Lighting Purposes 2 00 
Urquhart. Electric Light: its Production and Use. C loth, 94 illustrations 3 00 
Du Moncel. Electricity as a Motive Power. Cloth...........--++e0+ esses 3 00 
Kapp. Electric Transmission of Energy and its Transformatio: 3 00 
Luce. Electric Railways and the Electric Transmission of Powe Iilustrated- an eden —_ a 1 00 
Urquhart. Hlectro Motors, Tlimsteated. ..5.<cscccocvccoscsovacvsecccoscsscccsccceotvegens congeneoens 3 00 
TESTING AND MEASUREMENTS. 
Gray. Absolute Measurements in Electricity and Magnetism. Illustrated, 207 pages, cloth.. 90 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrationS.........----+++++++ e+ seeeeeee 1 50 
Kempe. A Hand-Book of Electrical Testing. Cloth, $94 pages. .....0......seeceeercceccecceeseseees 5 00 
Lockwood. Electrical Measurement and the Galvanometer. Cloth .......-++..seseeeceeeeeeeceeees 150 
ELECTRO-METALLURCY, GLESTROT TENG, Eve., ETC. 

Fontaine. Electrolysis. Cloth. 264 pages ................222 sccsccccccccscccesscresecsece eecveceocne 3 50 
Gore. The Art of ee ad Cloth, Mustrated.. ..ccccccccccscccccccccccccvesccce ponies 2 2 
Napier. A Manual of Pestes- Metallur, Clot »- avedkoak Late socceecemacenunian=. ee 3 
Urquhart. eecwotrae. A Practical Manual. secdebdsrsecnecstecereyens et ARSS 2 
TRGEG, EIS CIs occas ncnecccevocscabnccesescceeeseosecoccccsescersesesce -cccesce 2 00 
We. CS MI, BI on oc ccevcccvevocccstovssesoesccccvcscosccossccscsceses 7 
Watt. Electro-Metallurzy, die 4 Treated, Gloth...... RS ELE LST ELE Ee eee 1 00 
Watt. Electro-Deposition. Cloth, 568 144 illustrations ...... adieu smiaeiattwt peeenseen 5 00 
Wilson. Stereotyping and Electrotypi Cloth, 195 pages......... EEN SEEN RRR eenenee 200 
Anderson. Lightning Conductors. Cl go bbb erecureba coat 6 50 
Blakesley. Alternating Currents of Electricity. Cloth . 60 
Bottome. The Dynamo. How Made and How Used. A book for amateurs. QUAI ccncccsscanses 1 00 
De Fonvielle. Thander and Lightnin = wetee iukiecedaaedsnengeidatbeieeoanm anne 100 
Du Moncel. Electro-Maznets. Boa tnatieh enition .. 7 
Dyer Induction Coils; How Made and wes Used. Boards 50 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure............... 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth.........c.ceseeseeceeceeecees btatehaines 80 
Gore. Electro-Chemistry, inorganic. Cloth, 188 pages ....... 80 
Heap. Electrical Appliances of the Present Day. Cloth 200 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155illustrations. ....... ..+--...- 2 Rl ei 8 00 
pe saan The Modern Applications of Electricity. Cloth... ........ccccsccscceecsceccescccecess 8 00 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical Measurements 6 00 
Lock. Workshop Receipts. Devoted mainly to Electricaland Metallurgival subjects. Cloth : 2 00 
Munro & Jamieson. Electricians’ Pocket-Book of Electrical Rules and Tables ...................- 250 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations............. 250 
Parnell. Action of Lightning and Means of Defending e and Property from its Effects 3 00 
Radau. Wond-rs of Acoustics; or, The Phenomena of Saues. Cloth, 288 pages, 116 illustrations... 1 00 
Reports of the Committee on Mectalcad GtaMAarGe... CRON 5;..000 ceneceneevovcestsoccesse+90406) see 8 7 
Spang Treatise on Lightning Protection. Cloth. ilusteated b camese des vis) 
Swinburne. Practical Electrical vue Popularly ogee Cloth. 60 
Welch. Table of Relative Weights of Copper Conductors... ...........cce +. scccccccsccscces socccees 10 
Wigan. The Electricians Pocketbook. English edition « of Hospitalier’s ‘“‘ Formularie Practique 

*3)’Electrician.” Cloth. 818pages, 46 ilustrations......0...0- ccccccccccccces geet cccsccocveccoess 2 00 

ataage~ TEE SI cis, 0:0 cdc. cco se saneborcnivdsdddcnntneelekionsee eeknedabhaee 
‘opies of any of the above books will be promptly mail POSTAGE PREP. 
Money Order, bw Ay Note. 


asin in ve e world on receipt of price. Remit b Express or Post 
Draft or Registered Letter. Address. . 


ELECTRICAL REVIEW PUB. CO. 


P.O. Box, 332029, New York. 

















February. 19, 1887 ELECTRICAL REVIEW Q1 


Austrian-A mericanCored Carbons. 


MANUFACTURED BY 


THE FOREST CITY CARBON MFG. CO. 


CLEVELAND, OHIO. 














TO THE CONSUMERS OF CARBONS FOR ELECTRIC ARC LIGHTING. 


After a long series of experiments, and the addition of expensive machinery, the above company have succeeded in producing a 
CORED CARBON similar to the celebrated Austrian Cored Carbon, which will burn as steady as the Incandescent lamp, without 
the slightest flickering or movement of the Arc, so very noticeable and unpleasant when using the ordinary Carbon. For indoor 
use, these Carbons are specially recommended, as the Are always remains steady and does not produce the shadows that are always 
on the move with other Carbons. 

These Carbons are sold by the pair, and are packed as follows; 


500 12 in. Cored Carbons for the Positive current. 
500 7 in. Solid 66 - Negative * 


In a lamp with a current of not over ten amperes the 7-16 will last about 6 1-2 hours, half inch about 8 1-2 hour 
5-8 in. about ten hours. 
These Carbons are not suitable for low tension systems. Prices furnished on application. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 
Wo. 25 Park Place, New Y ork. 











THE 


THOMSON- : - te ee 
; ‘St 
= — 


ELECTRIC 








COMPANY, 








ARC LIGHT MACHINE, WITH THOMSON’S SPHERICAL ARMATURE. 


SOLE QWNERS AND MANUFACTURERS OF THE 


ONLY PERFECT AUTOMATIC SYSTEM. 
ELECTRIC LIGHTING IN THE WORLD 


ALSO, MANUFACTURERS OF 


DYNAMO MACHINES AND LAMPS 


FOR INCANDESCENT LIGHTING. 








We would call especial attention to our NEW SELF-REGULATING DIVIDED ARC, which is a novel and valuable feature in our system, and for which 
there is very large demand. It is the only practicable and perfect-working Small Arc yet offered to the public, and will effect a great reduction in the cost of Arc- 
Lighting plants, and very great increase in the efficiency and profits of local companies. 


We request capitalists who contemplate putting in an Electric-Light plant to confer with either the Boston or Chicago oftice before adopting any other system. 
Correspondence with active, energetic men, capable of interesting capital and organizing local companies, is solicited. 


New Illustrated Pamphlet, Price-List, etc., will be furnished on application. Address, 


THE THOMSON-HOUSTON ELECTRIC CO. 


PRINGIPAL OFFICES: 178 Devonshire St., Boston, Mass. WESTERN OFFICES: Pullman Building, Chicago, Il! 
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JARVIS ENGINEERING COMPANY,—of—BOSTON, MASS., 


MAKE A SPECIALTY OF 

















ELECTRIC LIGHTING 

Complete Steam Plants © iis ruven srarins 

THE JARVIS FURNACE,  “Spoptcine STEAM CHEAPLY. 

The Armington & Sims Engine, “is sce. soense* 
LOW-COST POWER IS OUR RECORD. 


Nine-tenths of the plants in New England have been installed by us and a large proportion over the entire country. 
ESTIMATES FURNISHED FOR PLANTS COMPLETE AND RUNNING. SEND FOR CIRCULARS AND REFERENCES 


THE PARKER-RUSSELL MINING & MFG. CO. 


ELECTRIC 














ADAPTED 


LIGHT TO ALL 


CARBONS, SYSTEMS. 





CITY OFFICE, 711 PINE STREET, ST. LOUIS, MO. 


WESTERN pa ELECTRIC CO. 


.., ELECTRIC 
LIGHTING 


APPARATUS. 








Every requisite for the 
most perfect system of Elec- 
tri: Lighting, at prices 
which insure a profitable 
investment to the purchaser 


Address, 


Western Eleetaie Co. 


CHICAGO or NEW YORE. 


Manufacturers of and Deal- , 
ers in all kinds of 


Electrical . Apparatus. 


AND SUPPLIES. 


THE UNITED STATES ILLUMINATINGCO, wrinxres UM SOAR FIC 














59 AND GI LIBERTY STREET, NEW YORK. mer ; ees 
SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE E | e ct ric Li hti n Telephone, Telegraph and Electric Light People. 
TY OF NEW YORK AND VIC INITY * A. J. DAM & SON, P hed 
Five years’ practical expe Prove’ in the installation of these well- nown systems of Are and Incan- diated » Prop’ TS, 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical BY VINCENTSTEPHEN. 


Electric Lighting known. niet | Union Square, cor. 15th Street, New York. 
‘Among the most prominent installations which this Company has effected in the city and vicinity,| Contains information valuable to owners and en-; 





are the following: gineers of electric light plants. Precautions to be 

New York Post Office, St. Denis Hotel Press Club, used to keep the plant in order, and what to do in| for Catalogues & 
Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 

Mortimer Building, Brooklyn Eagle, Hotel Brunswick, 

Union Forry Co. ’ Oppermen & Muller, Turtle Bay Lotus Club, Will be sent to any address, pestage prepaid, on advertised in our columns” please 

Pennsylvania R. R. Ferry, vg Union Club, receipt of $1.00. Address, 

Mutual Life Insurance Co., Fquitable uildine, Union beter Bote mention that you saw the adver- 

Coleman House, New York Ferry Co., Brooklyn Bridge, and others ELECTRICAL REVIEW, ° 


Hotel Dam, Tribune Building, Theodore Stewart, tisment 
Hotel Normandie. U.S. Custom House. Hotel Royal. 23 PARK ROW, FLECTRIGAL BTW. 
Estimates made by Experts at short notice, on application at the office of the Company.| . 0. Box, 3329. LN. ¥, City. | in the a 


ordering Articles 


the event of difficulties arising. 
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SALES LIST FOR NOVEMBER. i886. 

H, P. H. P. 
South Side E. L. Co., Pittsburgh, Pa. 150 Brainard & Shephard, .* & @ may 3 ) 
24 order, We ” 1530 Henry Warden, - . -*- © = = an cipblay Pa. 25 
Union Switch & Signal Co., 6th order, “ me 75 ae: Mille, - - -©= 5 + * Marcellus, N. Y. » 
East End E. L. Co 24 order, z % 8. R. Cain, - Bristol, Vt. 25 
” . 8d order, “ vad 25 Wabash, St. L. “& Pac ific RR. sa order, Ft. Wayne, Ind. 2% 
Brosh Electric Light. Co, . 2d po er, Buffalo, N. Y. 60 Minneapolis Gas Light Co., : Minneapolis, Minn, 2% 
McConway & Tortey, - 2d order, Pittsburgh, Pa. 60 2d order, 2 
Winona Pa . 4th order, Holyoke, Mass. 60 Thos. Henshall, - Pat a N. J. 15 
New York Hanhottan R. E Co., - - New York. 60 E. Balbach & Son, - - ” 15th order, Newark, N. J. 15 
Mather Electri As Hartford, Ct 60 Gas Engine and Power Co., _ - New York. 15 
- 2a order, 60 Roulleaux, Dugage &Co., 2d order, Suresnes. Fr. 15 
Jefferson City E. L. Co. “ - Jefferson city, Mo. 60 Shickle, Harrison & Howard, 2d order, St. Louis, Mo. 15 
ahoo E. L, Co., - - . - Wahoo 60 Mevord, Ford & Co., - - - «© Colfax, W. T. 15 
y ©. Livingston & Co. -” Little Falls, N.Y, 45 | Decatur Furnace Co. - - Decatur. Ala. 15 
Weidman Silk Dyeing Co, 7 © Paterson, N. J. 45 Lawrence Machine Shop, 1 5th order, Law rence, Mass. 10 
Miller, Broud & Co., - - + _ + Alexandria, La. 45 “ si 16th order, 10 
K. L McLain Mfg. Co.. 2d order, Greenfield. 0. 45 N. W. Wait, Son & Co., - Sandy Hill,N.Y. - 10 
Van Deventer & Horne, - Plainfield, N. J., 35 F. S. Cole, - - Grundy City, la. 10 
“The Public Ledger,” 2d order, Philadelphia, Pa. 35 Union Pacific R. R, - "2a order, Omaha, Neb. 10 
= ” 3d order, . = 35 Geo. C. Howard, - - Philade:phia, Pa. fh 
o oe 4th order, ue 2 35 Merritt W. Burwell, - - New Haven, Ct. 5 
- = 5th order, 35 Westinghouse Electric Co., ga order, Pittsb..rgh, Pa. 5 
E. Balbach & Son, - l4th order, “i — 85 | Lawrence Machine Shop, 17th order, Lawre nce, Mass, 5 
Wolff & Hamaker, i - + Chambersburg, Pa. 3 | “ " , 1 8th orde r, 5 
Imperial Guano Co., - Norfolk, Va. 35 | J.A. Diamond, 7 Sndtensisite, Ind, 5 
“handler & Priee. - - + Cleveland, 0. F.J. Yandle,_ - Santa Rosa, Cal. 5 
Wabash, St. L. & Pacific R. P. ‘2a order, Ft. Wayne, Ind. Aberdeen Pac king Co. - Astoria, Or, 5 


Barnes Bros., 
A J. Mullen, - 


Maquoketa la. 


Selma, Ala. Tora, 56 ENGINES, 


Bales Department for the U. 8. Conducted by 


WESTINGHOUSE, CHURCH, KERR & CO., 17 Cort- | UTAH & popeasa MACHINERY CO., Salt Lake, Utah. 
landt St., N. ¥.; 98 Fourth Ave., Pittsburgh,Pa. | D. A. TOMPKINS & CO., Bete, K. C. 
FAIRBANKS, MORSE & CO., Chicago, Ill. hago MIDDLETON: Mobile, Ala. 


DUDLEY COLEM New Orleans, La. 
FAIRBANKS & CO., St. Louis, Mo. | KEATING IMPLEMENT & MACHINE CO., Dall 
PARKE & LACY, San Francisco, Cal. _ 


Tex: 
TRON nev WANFG, CO.. Marquette. Mich. 


AUTOMATIC ENCINE 
WESTINGHOUSE, CHURCH, KERR & CO. 





17 CORTLANDT ST., NEW YORK. HAMILTON BUILDING, PITTSBURGH, PA. 
Engineers and Contractors for Central Stations for Incandescent Lighting on the 


WESTINCHOUSE ELECTRIC COMPANY’S SYSTEM. 


isolated Incandescent Plants. Direc*-connected Centrifugal Pumping Machinery. 
Steam Power Plants for Manufacturers. Designers of Sp-cial Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends wilt do well to close no contracts till our proposals are considered. 

















The Westinghouse Electric Company, 


Pittsbu rgh, Pa. iwc.p. be 4 (half-size.) 





EDISON LICHT. 


440>> 
tor > 


The Edison United 


65 FIFTH AVE., 


—_»>——- 


Estimates Furnished 


Jat ee . 
For use in Mills, Hotels, 








EDISON LICHT. 


ot 
+ 





4 a 
+ > 


Mic, Company, 


NEW YORK. 


> — 


For Isolated Plants, 


Theatres, Steamboats, etc. 








THE 


AIMENGaN eh Telephon 


95 MILK ST., BOSTON, MASS. 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible.for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





JACKSON & MORGAN, 


(Lessees of;the Hecla Electric Light Co.) 


MANUFACTURERS OF THE 


n, Jackson Dynamny Glesieis Mchine, 


ARC LAMPS, CUT OUTS, ETC. 


Size A, capacity 20 16c. p. lamps. Price, $160 
> Size B, capacity 8016 c. p. lamps. Price, $260 
Size C, capacity 5016 c. p. lamps. Price. $340 








ALSO DEALERS IN 


ALL ELECTRICAL SUPPLIES, 
16 & 18 Exchange Place, 


NEW_YORK. 





OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual 81 SEND FOR CIRCULAR TO 
Che Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass 
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WESTERN ELECTRIC COMPANY, 


CHICAGO—NEW YORE—ANTWERP—LONDON. 


Telegraph & Telephone Apparatus & Supplies. 


The Best of Everythi 





ng at Bottom Prices. 
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Roberts-Brevoort Electric Co. 


(LIMITED,) 







Manufacturers of 


THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-Oride 
Battery is intended for severe open-circuit work, Our dry Bat- 
7 is something nrc A hew, It is put up ina sealed 
cell; mo fluid to spill; can be used in any position. 
Liberal trade discount. Send for Price List and Circular to 
the company’s office. 


Per-Oxide Battery ° e ° e $1.00 
Dry Battery >« ° $1.50 


206 Broadway, New York. 








FOR SALE BY ALL DEALERS, 


~ SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From 10 to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


The Waterhouse Electric & Mfg. Go. 


OFFICERS AND DIRECTORY. 


fe 








BE Tes ccncus Latacweseesvent Pres’t and Treas. 





. We. PR v0ccsceeses cvccccccce VROO ETON Be 
Appison G. WATERHOUS -..++-- Electrician. 
CHAS. E. CHAPIN ......ccccccceces sovces- SOCTOCAFY, 
SAMUEL O, PRENTICE.........-+++02000.---4 Attorney. 





Francis A. Pratt....Pres. The Pratt & Whitney Co. 
Cuas. E. BILiines,..... ** The Billings & Spencer Co. 
Geo. M. Bonn, M.E...,Mgr. Gauge Dep't P. & W. Co. 


the WATERHOUSE SYSTEM 


STRICTLY FIRST-CLASS 


AND PRODUCES A 





Noiseless, Steady Light. 


Factory, Colt’s West Armory, HARTFORD, CONN 





FRANKLIN 8S. CARTER. CHAS. M. WILKINS. 


ESTABLISHED 1867, 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of* 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, RTC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free, 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


E. WARD WILKINS. 





New Taneve Buexeve Automatic Cur-Drr Enoines. 


1,00 
In Use Over 1, 25 to 1,000 H. P. 











These Engines are the bined result of long experience 
with automatic cut-off regulation and most carefal Sovision 
of all details. They are designed and constructed for heavy 


and continuous duty at medium or high rotative speeds. 

Highest attainable Economy in Steam Consumption and 

y superior regulation guaranteed. Self-Contained Automatic 

-,, Cut-off Engine 13 to 100 HP, for driving Dynamo Machines 

= a gti ey oo with various data as 
practical Steam Engine Construction an orman 

free by mail, Address ~" 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York. 
ROBINSON. cor. Clinton and Jackson Sts., Chicago, Il. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AnD ARC. 


The most porte system of beth Incandescent and Are Lighting. Entire free- 
dom from hissing and flickering in our Are Lights, and long life and great bril- 
liancy in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
__ Prices moderate. Estimates made for lighting from Central Stations or for 
isolated plants. Illustrated Circulars sent upen application, Address 


SCHUYLER ELECTRIC LIGHT CO, 


Harttord, Conn. 


New York Office: 
No. 44 BROADWAY. 








; Py 
yo its \G | 
MITCHELL, VANCE & CO., 


Sh rr S= 
=H ANUP ACTURERS, 





Se. 














Sr eR a 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com- 

ation Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon application. 


&38 ae —~ =r 4 » — 
aie _wiaee | JOYFUL News for Bovs and Girls!! Youn 






and Old!! A NEW INVENTION just pa’ 


y ! 
ented for ceed Bawin , Turning, Boring, 





Fret 
hg ’ t Grinding, Polishing, Screw Cutting. 
s alasacas iy ay $50. ndé cents for 100 pages. 


AMERICAN ELECTRICAL DIBECIORY, |___Ssbs ows er 


Handsomely Bound and Finished in Cloth, Con 
taining 500 pages devoted to the 


INTERESTS OF ELECTRIC LIGHTING. 
A Complete List of Alland a Beport of ¢ 
Each Electric Light Oo. in Nogth America 
A Handy Book for Reference. 
—PRICE, $2.00— 
Published by the 


STAR IRON TOWER CO., 


Fort Wayne, Ind., U.&. A. 





SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe. 
GAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
pers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 

ll. L. SHEPARD, Agt., 


134 E. SECOND STREET, CINCINNATI, O- 








ouR NEW 


LECLANCHE FARADIG’ MEDICAL BATTERY 


Our Leclanche Faradic Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con- 
stant handling of such medical batteries absolutely dangerous. 


It is simplicity itself, and in ordinary use will ran ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 


There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofure manufactured. 


The LECLANCHE FARADIC has three currents, is nickel- 


pe and mounted in an ornamentally covered, case, Bszonax 
34 inches in size, and sold at the low price of @ 8.50. 


E. S. GREELEY & CO. 


(Successors to L. G. TILLOTSON & 00.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
and MATERIAL OF EVERY DESCRIPTION, 





. . Ww. 
ROBINSON 4 CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO,, Minneapolis, Minn. 





Nos. 5 and 7 DEY STREET - - NEW YORK. 
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E. S. GREELEY & 00..g i 


(Successor to L. G. TILLOTSON & CO.) 
Nos. 5 and 7 mee. Street, New York. 














WE MAKE *~ ELECTRIC LIGHT 
f:@ SUPPLIES. 





ba 
Seat 
eel 
—~ 
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— 
— 
ll 
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—— 
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— 
— 
— 
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— 
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SPECIALTY OF 


——_ = 
RUBBER 
HOOK INSULATOR. 





THE DEEP CROOVE INSULATOR FOR 
ELECTRIC LICHT LINES. 


CABLES | Sits, INSULATOR {| forctiam | CROSS ARMS | Bocxs, | 


SUBTERRANEAN, Etc. 





+, MULL babe DISTRICT TELEGRAPH SUPPLIES, 
ELECTRIC BELLS AND BURGLAR ALARMS. 





TELEPHONE SUPPLIES, 





COPPER WIRE, STEEL WIRE, LEAD WIRE,GALVANIZED WIRE, BARE WIRE, INSULATED WIRE, ETC. 





Every Variety of Batteries, Chemicals and other Supplies for all 


Electrical Workers and Experimenters, 





RUBBER and other INSULATING TAPES, 
HARD RUBBER TUBING, 


SOFT RUBBER TUBE, ETC. ETC. 


PORCELAIN INSULATORS, KNOBS, BRACKETS, AND CLEATS, W00D ‘CLEARS AND RUBBER INSULATOR BLOCKS, ETC. 








STORAGE BATTERIES. ELECTRIC TRACTION. 


THE JULIEN ELECTRIC COMPANY. 


Our Storage Batteries are made on a new principle. 














INOXIDIZABLE SUPPORT PLATES. 














TWENTY-SEVEN POUND CELL WILL GIVE OVER 2 VOLTS AND 140 AMPERE HOURS. 
Factory: CAMDEN, N. J. Office: 120 BROADWAY, N. Y. 








26 


ELECTRICAL REVIEW 





February 19, 1887 











CLEVELAND, OHIO. 


MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T Hi E—— 


SOLAR CARBON & MFG. 00. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
imparities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 
life. Selling Agents: 


8. B, RICHARDS, M’p’ 
VITRITE & LUMINOID CO. oni id 
General Eastern Office, 








14 Dey St. NewYork. || 55 5. 34 st., Philadelphia. 





A PERFECT ELECTRIC LICHT CGLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U.S.A,, 





fy MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





ELECTRIC-LIGHT GLOBES 


PRICE-LIST. 


SEND FOR 





LOWEST PRICES 




















Electrical Test Instruments, 


mee Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c, 
Bailey Combination Set, 
Pratt’s Epeed Indicator, &o, 
Electric Mfg. Co., Troy, N. ¥. 


Orrice. 311 River STReet. 


GIVES w 3 

FOR MORE a) im O> 
POWER =< _M@ene 

BELLS, | == We ele: 
LESS cw Se KE 

5 WATER bales > 

cred - 

HAZAZER & STANLEY,| THA Ont ew E 
32 FRANKFORT srT., OTHER , °F | = “mS 
New York. beeen sos : ¥ 2 
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JAMES LEFFEL & CoO. 











“THE 


LITTLE McDONALD CUT-OUT 


PATENTED MAY 20, 1886. 1.000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY CO. 


Manufacturers of and Dealers in 


RLECTRIGAL JNSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities, 


We Manufacture the Celebrated Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 
THE ELECTRICAL SUPPLY CO. 
171 Randolph Stzeet, Chicago, and 17 Dey Street, New York. 























ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annuneciator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PUILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp'y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 





Brownlee & Co., 


DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND, LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 











@atent applied for.) Send for Catalos¥” 





D. W. Baker. Cc. 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U ML, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


JOHNSON HEAT-REGULATING APPARATUS 


Geabe attached to any kind of heating a en ever made, and byits use the heating of patidin ngs toa 
unifor is _ st be kept at any temperature desired, there! peng ovine ving tael. 
discomfort, ‘ll health. the cracking 0 —r- and the eda anger of 

heating. This abperaias applies equal well vo al forms of heating and ventila ting device: e th owed 


ter in the room ee ee te B ngs Heildings orn ate 
pitals, C mrohes, Schools, Conservatories, Dessel etc, 
SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington Stzeet. 


Poole & Hunt's Leffel Turbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. = 
&™ Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 














Residences, Business office 


























February 1 19, 1867 ELECTRICAL REVIEW 


Tue UNITED STATES ELECTRIG LIGHTING CO. 


Offers the MOST COMPLETE and ECONOMICAL System of 


INCANDESCENT AND ARG LIGHTING 


FOR EITHER 


CENTRAL STATION or ISOLATED Plants. 




















We call the attention of parties. contemplating the operation of 


CENTRAL LIGHTING STATIONS to our 


LONG-DISTANCE INCANDESCENT SYSTEM. 


The Advantages Claimed for this System are 


Economy of Wire, 
Economy of Power, 
Spmaany and Durability. 


ESTIMATES FURNISHED be 5 “APPLICATION. 


i961 Libeny SL, Mew York, 216 La Salle St, iu i 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, - 
23 Park Row, New York. P. 0. Box, 8,329. 
‘The Lane & BodieyCo. SS S> 
— Eee Combining Economy and Reliability. 
: 33) Ret) ae STEEL Borters, Heaters, SHartine, Pvt- 
Ho Se - LEYS AND GEARING. 
3 =5 THE LANE & BODLEY CO, 
265 to 273 ——— anes | 


4 NEW ENGLAND | Evectric Licht SuPpPLics, 


BUTT 60 Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
a5 and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 


Correspondence 
Solicited. 





























MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled nn 













CORLISS. 


ils 
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for ELECTRIC LIGHTING, enn 
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Providence, R.I., Iron Brackets, Insulated Coppe 
MANUFACTURE é Line Wire, &c. 
ie Mite te BRAIDING MACHINERY REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
bes ulig= ll S| PROMPTLY. DUPLICATE PARTS OF APPARATUS 
ma | Fon COVERING FURNISHED ON RECEIPT OF SAMPLE, 
WS z i“ fi elegrap h, We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
IN 5, py tg Lk Ee 









ah Fittings for Incandescence Lamps made to order, includ: 
ELECTRIC-LIGHT W IRE. ms Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 


SINGLE AND DOUBLE sary to the business. 


Se NS AND DRADER ee RCO 
Pema 0: -;,>~<re Hoen Building, North & Lexington Sts. 


for Silk, Worsted 
and Cotton Braid. WORKS, 





—~—= ———_——_ "vz cases 4 CONSTITUTION & MONUMENT STS., 
ee myst beekes maaan oe BALTIMORE, MD. 
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WILLARD L. CANDEE, 


TREASURER. 


CHAS. A. CHEEVER, 


PRESIDENT. 


ONT 





y 


TRADE MARK. 


THE OKONITECO. 


13 PARK ROW. 


INSULATED WIRES AND CABLES. 





PHILADELPHIA BRANCH. 
Novelty Electric Co., 
Sth and Locust Sts , Philadelphia. 


CHICAGO BRANCH. | 
1022 Opera House ery | 
CHICAGO. 


DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
age tte oa TELEPHONE CABLEs, they being the most practical and durable 
n the mar 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
; CLARK B. HOTCHKISS, Gen’! Agent, 
a... Sh able. i6 DEY STREET, NEW YORK, 


The Brash-Swal blesirie Light Co 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD McFALL, Secretary. 
A. D. JUILLIARD. Nice President. R. W. ABORN, Treasurer, 
. POWELL, General meneie. 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM 1S AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 


Minneapolis Electric Co., 


MINNESOTA BRANCH. | 
| 
MINNEAPOLIS. | 








onductor 








THE Arc Lights of various Sizes. 
SYSTEM i Are and Incandescent Lights from one Dynamo and Circult. 
incandescent Lights of various Sizes from Special Dynamo | 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts | 





MciIiAUGHiuUiIwn’s 


SAFETY PLIERS for LINEMEN, 


\\ 





(PATENT APPLIED FOR.) 





In order to prevent serious and often fatal accidents, such sa have already occurred to linemen, 
in handling electric light wires, or telegraph and telephone wires and fire alarms, crossed with other 
wires carrying dangerously powerful currents, these pliers (which are the usual form and size of 
lineman pliers known as Stokes) are doubly covered and insulated on the handles with a good, strong 
and slightly elastic double coating of rubber and aubber tape so vuleanized both together thata 
uniform coating and thoroughly insulated protection is produced without in the least interfering with 
the efficiency or convenience in handling the pliers. Other sizes, office pliers pocket pliers, for inside 
use where there is any liability to contact with powerful or dangerous currents will be soon ready for 
sale, all at prices but little in advance of usual figures for uninsulated pliers. 





OWNED AND MANUFACTURED BY 


J.H. BUNNELL &CO, 


106 and 108 LIBERTY STREET, NEW YORK. 


MANUFACTURERS of ELECTRICAL SUPPLIES. | 












ANSONIA BRASS & COPPER 60., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Oliff St.. New Yorb tories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits, 


The Brown Automatic Converter 


Will supply and take care of ton a twelve 16 U. P. Incandescent Lamps, at any point on an aro-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 
Can be w with any make of are-light dynam: 
Any —— of the 7s can be mew oe on or of. owt aBectin the rest. 
nvaluable to arc lighting companies as a means ey can secure customers, trom one up, for incan- 
descent hghting anyw angehe ere on their circuit, without involvi the large expense fon incandescent hting i 
or the necessity of getting a large umber of ry with. Address, lie a 


THE BROWN ELECTRIC Co., 
400 WOOD ST., PITTSBURGH. PA. 


HOLMES, BOOTH & HA YDENS, 
25 Park Place, New York. 


MANUFACTURERS OF 


and Insulated Wire. 


ad 











ly finiahed 


























THE 


Parker-Hussell Mining & Mfo, Cc. 


Bare 
Underwriters’ Copper Electric Light Line Wire, h » highest conductivity. 
Copper Magnet Wire, Flexible Silk and Worsted Cords, for incandescent Lighting. 
Lead Covered Copper Wire, for inside use. 
Round and Fiat Copper Bars, for station work. 
insulated Iron Pressure Wire, Patented Barbed Copper Lighting Protector Wire. 
FACTORIES, WATERBURY, CONNECTICUT. 
— SOLE AGENTS FOR -—— 
THE FOREST CITY CARBON MANUFACTURING CO. 
CLEVELAND, 0 
— 
BRIDGEPORT BRASS CO., 
ERIDGEPORT, CONN., 
INCORPORATED i865. 
| BRASS, COPPER AND GERMAN SILVER 
Bare ad Insulated Copper Wire for Electric Conductors a sabia, 
SOLH AGENTS FOR THE 
Automatic Cut-Off Engine, 
FOR ALL PURPOSES WHERE POWER IS REQUIRED, 
CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 
ar. Lee tds a 0. he Oliver St., Boston.) TANNER & DELANEY ENGINE CO., Richmond,Va. 
"OND ENGINEERI*G CO., St. Louis, Mo. hepa REED & CO., Baltimore, Ml ° 
PF. RENDALLL Warren, dhio. A.J. MILLER, Danville, Va. 
‘HN R. MARKLE, Detroit, Mich. Ww. i BURGESS, Greensboro, N. C. 
i. B. SMITH MAC HINE oO. 025 Market St. »Phil.,Pa. W. S. JOHNS, Pensacola, Fla. 
4 H. HAYWARD, 81 Lake St., Chicago, Il. &. 8. PFGRAM, Macon. Ga. 
. W. ANDERSON, New Orlear 8, La J. A. HAUSER, Montgomery, Ala. 
. P. HAMPSON £00., 346 ‘ortiandt St., New York. 
Wittiam Marshall, 
Manufacturer of ELecrricaL CONDENSERS. 
STANDARDS A SPECIALTY. 
Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 
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MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretcLing 
| Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO 
Manuafactarers and Tanners of Oak Leather Belting 
and Lae Leather, 





711 PINE STREET, 


ST. LOUIS, MO. 


47 Ferry Street, New York. 
16 ARCH ST., PHILADELPHIA, 86 FEDERAL ST., BOSTON 











